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EXECUTIVE SUMMARY
The Northwest Energy Efficiency Alliance (NEEA) is currently funding the first of three
phases of the Utility Distribution System Efficiency Initiative (Initiative or DEI), a multiyear project aimed at demonstrating the potential to improve electric distribution system
efficiency in the Pacific Northwest (PNW) through voltage regulation. This market
transformation project proposes to achieve significant energy savings through utility
system distribution efficiency improvements including conservation voltage regulation
(CVR).
The Initiative, which began in January 2003, was originally envisioned for execution in
three phases, over a five-year period. These three phases are:
• Phase I – Development: Includes confirmation of costs, benefits, and implementation
options; and development of utility decision-making tools;
• Phase II – Implementation: Includes communications/marketing, regional policy
implementation, and further development of support tools; and
• Phase III – Transition: Integration of project actions to market transformation.
This study is the final Market Progress and Evaluation Report (MPER) for Phase I of the
DEI project, which was completed by the end of 2007.
Project progress toward key objectives
While it is too early to determine the extent of market transformation, findings from this
study indicate to what extent the project is on track toward achieving the outcomes listed
in the project logic model.
•

•

•

•
•
•

Overall, Phase I of the project has been successful in demonstrating the benefits of
voltage regulation in achieving energy savings, peak demand reduction, and better
reactive power management. Participant Investor Owned Utilities (IOU’s) perceive a
higher degree of success as compared to the public utilities.
Participants do not consider adoption of voltage regulation practices as one of the top
priorities. Instead, utilities are mainly focused on managing growth-oriented activities
while meeting budget and manpower constraints within their organizations. While
both IOUs and public utilities face these constraints, IOUs perceive this to be a
greater barrier as compared to public utilities.
Only one participant IOU is likely to incorporate voltage regulation as a resource
option contained in its Integrated Resource Plan. This is expected to take a year. One
of the participant public utilities already implements voltage regulation in its
distribution system and is planning for advanced applications.
Participant utilities have limited familiarity and understanding of the guidebook and
tools developed through the Phase I of the DEI project.
Phase I of the DEI project has quantified the costs and benefits of a range of voltage
regulation options.
DEI project results are being presented at prominent industry conferences and being
published in contemporary industry magazines. The Electric Power Research
Institute’s ‘Green Circuits Initiative’ platform is being leveraged for dissemination
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•

•

and outreach of DEI project results. Also, Phase I results are being presented at
Regional Technical Forum (RTF) meetings.
Based on the best information that was available for conducting market potential, we
determined that in the short-run (by 2009), the market potential of voltage regulation
for the Pacific Northwest region could be as high as 6.0 aMW. Over the longer-term
(by 2014), the market potential could increase to 19.1 aMW.
Based on survey findings, close to 60% of the participant utilities are likely to adopt
some version of voltage regulation as a standard operating procedure in the next 24 to
48 months. Public utilities seem more likely to incorporate voltage regulation as
compared to IOUs (62% of public utilities as compared to 50% of IOUs).

Recommendations for NEEA activities regarding Phase I results.
These recommendations are provided for consideration by NEEA and other associated
parties in moving forward with the DEI project into its next phases. These
recommendations are focused on accelerating market transformation for voltage
regulation practices in the northwest region based on work to date.
•
•
•
•
•

Present project findings in a ‘non-technical’ manner to help establish a business
case.
Provide assistance to small-sized utilities in the region for further consideration of
voltage regulation activities.
Undertake extensive information dissemination and outreach efforts.
Solicit greater feedback and input from participant utilities in planning future.
Exercise caution in influencing regulations that require utilities to implement voltage
regulation.

Recommendations for Phases II and III
These recommendations are general, system-level recommendations that are intended for
Phases II and III of DEI or a similar regional effort (whether funded by NEEA or not) to
transform the market for voltage regulation.
•
•
•
•
•
•
•
•

Assess existing utility system configurations for adoption of voltage regulation.
Conduct studies that assess impacts on customer end-use equipment and service
Set up Measurement and Verification (M&V) protocols for voltage regulation
projects.
Develop a business case framework for adoption of voltage regulation.
Solicit upper management support in making a case for adoption of voltage
regulation.
Encourage cooperation between energy efficiency and operations groups at utilities.
Undertake capacity building efforts for utilities.
Address utility concerns related to “loss in revenue” through appropriate legislation.
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1. INTRODUCTION
1.1 Summary Description of the Project
The Northwest Energy Efficiency Alliance (NEEA) is currently funding the first of three
phases of the Utility Distribution System Efficiency Initiative (Initiative or DEI), a multiyear project aimed at demonstrating the potential to improve electric distribution system
efficiency in the Pacific Northwest (PNW) through voltage regulation. The Initiative,
which began in January 2003, was originally envisioned for execution in three phases,
over a five-year period. The original timeline called for completing the first phase in
2005. Due to considerable delays, however, Phase I was completed by the end of 2007.
NEEA has delayed at least for a year a decision on whether to fund Phases II and III of
the Initiative. The reasons for the delay in completing Phase I involve primarily
difficulties in obtaining Underwriters Laboratory (UL) certification for home voltage
regulator units, and project management complexities that made timely completion of
project tasks difficult (see sections 4.1 and 4.5 for more details). The intended project
result is to confirm the overall value of operating utility distribution systems with a lower
average voltage within the American National Standards Institute (ANSI) Service
Voltage Standard.
Traditionally, electric utilities have taken a demand-side approach to energy efficiency
and conservation, focusing resources on programs that promote energy-efficient measures
and conservation practices for their customers. However, industry experts have long
believed that a vast, viable, and largely untapped resource for energy efficiency and peak
load reduction may exist in the distribution system practices of many utilities. More
specifically, scientific evidence suggests that utilities may be able to achieve dramatic
energy and demand savings by lowering service voltages on distribution feeders. Despite
considerable utility research on this subject in the 1970s and 80s, few recent studies have
examined this potential, and the means to attain it.
In the first Market Progress Evaluation Report for this initiative, Global Energy Partners
(Global) documented a substantial level of technical skepticism regarding the overall
value of those distribution efficiency improvements that can easily be implemented in the
electric utility industry. The industry’s management and engineering professionals, in
particular, have not recognized the full range of costs and benefits associated with such
improvements and do not have access to implementation knowledge or tools to guide
planning decisions. In addition, the utility regulatory environment has placed a higher
value on power quality and reliability than system efficiency, and there are no regional
policies in place to encourage distribution efficiency improvements. This environment,
in combination with latent skepticism, has made efficient design a lower priority in
developing distribution systems.
In contrast to this environment and skepticism, both the Northwest Power and
Conservation Council (NWPCC) and the Bonneville Power Administration (BPA)
believe--based on the results of conservation voltage reduction studies--that a large
potential for regional energy efficiency savings exists within a relatively small number of
interested customers. Thus, a few decision makers can leverage a large amount of the
distribution system opportunity. Larger utilities in the region are already integrating new
Global Energy Partners, LLC
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technology such as SCADA systems, Geographic Information System (GIS), and
computer modeling. With relatively small additional investments, these enhancements
can also be used to significantly reduce energy consumption on the utility and customer
side of the meter by optimizing the voltage levels on the distribution feeders. The smaller
utilities in the region rely on guidelines and standards for designing and operating
distribution systems published by entities such as the Rural Utility Service (RUS),
formerly Rural Electric Administration (REA). Opportunities exist to update these
guidelines to include optimizing voltage regulation and distribution efficiency
improvements.
The Initiative is being implemented in three phases:
• Phase I – Development: Includes confirmation of costs, benefits, and implementation
options; and development of utility decision-making tools;
• Phase II – Implementation: Includes communications/marketing, regional policy
implementation, and further development of support tools; and
• Phase III – Transition: Integration of project actions to market transformation.
The first phase of the Initiative has two components: pilot projects and load research
projects. The objective of the pilot projects is to research cost-effective design,
construction, and operation decisions that optimize the regulation of local distribution
service voltage along the feeder lines. The aim of the load research component is to
obtain estimates of customer-related energy savings by installing on-site voltage
regulation equipment in approximately 500 residential homes, to meter their energy and
voltage for one year. The on-site voltage regulation equipment being demonstrated in this
study is a home voltage regulator (HVR) that acts as an inverter to stabilize voltage at
lower levels, thereby reducing energy consumption and energy costs for the average
household.
NEEA recently completed Phase I of the Initiative, which measured the utility and
customer costs and benefits (energy and non-energy) associated with distribution system
efficiency improvements. Phase I included multiple large-scale experiments with utility
distribution systems and subsystems aimed at improving the efficiency of a utility’s
distribution system. The results of these experiments have been documented in a final
report. They were also used to develop technical and financial support tools and a best
practices guidebook for distribution system efficiency projects. The results of the Phase I
effort are expected to provide the necessary foundation for full implementation of the
Initiative in Phase II, and for transition to the marketplace in Phase III. NEEA’s Board
will review the results of the Phase I activities before considering further funding to
initiate Phase II and Phase III activities.
At the inception of Phase I, the DEI project set up an eight-member Advisory Committee
(originally called the Utility Distribution System Efficiency Technical Advisory
Committee). The members represented three participant investor-owned utilities (IOUs),
one participant public utility district (PUD), and BPA. The Committee’s intended role
was to help NEEA select a project management firm and provide ongoing technical
advice and implementation support through all phases of the project. In practice, the
Committee provided this support and also acted as a "sounding board" for NEEA and the
project contractor for reporting and analytical issues. The Committee also served as a
point of contact regarding customer survey and funding issues. Throughout Phase I,
Global Energy Partners, LLC
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Committee members worked within their respective organizations to address
implementation challenges for the project and advocate for voltage regulation.
1.2 NEEA Board-Approved Short- and Long-Term Project Goals
This market transformation project proposes to achieve significant energy savings
through utility system distribution efficiency improvements including conservation
voltage regulation (CVR).
The short-term goals of Phase I are to:
• Confirm the utility and consumer costs and energy efficiency and other benefits
associated with distribution system efficiencies.
• Develop tools necessary for utilities to evaluate, plan, design and implement efficient
operations of feeder voltage, collect meaningful load research data, and present pilot
program empirical results that will support market transformation.
The long-term Initiative goal is to make the design, construction, and implementation of
efficient electricity utility distribution systems and Conservation Voltage Regulation
(CVR) common practice in the Pacific Northwest.
1.3 Project Logic Model.
Figure 1 summarizes the logic model that NEEA created for this project. The model
maps the critical areas and solutions to existing market barriers being developed by the
DEI project. The model illustrates the Initiative’s theory of change: a lack of awareness,
knowledge and policy prevent the adoption of voltage regulation technology in the
Pacific Northwest. NEEA seeks to overcome these barriers and induce market
transformation by completing a series of demonstration Pilot Projects and Load Research.
NEEA would then use demonstration results to promote a better understanding of voltage
regulation technology and to develop policies that would facilitate the technology’s
adoption. The adoption, in turn, would yield energy savings, reduce peak load, improve
operational efficiency and improve service quality.
As the project progressed, NEEA staff and the Advisory Committee realized the need to
communicate the Initiative’s results to National Reference Partners (such as EPRI and
IEEE) in order to gain credibility with PNW utilities and regional stakeholders. The
dashed lines indicate elements that were added to the logic model through adaptive
management in response to implementation challenges.
Chapter 6 provides a discussion of the progress Phase I has made towards achieving the
specific outcomes listed in the logic model depicted in Figure 1. Appendix H to the report
presents the detailed logic model.
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Figure 1 Summary Logic Model for the Distribution Efficiency Initiative Project

Activities

Outputs

Short-Term Outcomes
(by 2007-2009)

Market Situation
Barriers:
- Utility priority on
efficiency approaches for
end-use customers over
operations.
- Limited awareness of
efficiency opportunities in
distribution systems
- Limited resources to assess
cost/benefits of distribution
efficiency

CVR Pilot
Projects

Project Management
- CVR
- HVR

- Absence of regional policy
and regulatory treatment in
place regarding utility
efficiency.

Advisory Committee
- Collect utility input
- Project updates
- Review results

- Some large utilities already
integrating tools and
standards to improve
operational control and
system efficiency

Guidebook and Tool
Development
- Guidebook
- Manager Tool
- Engineer Tool

Manager Tool
- Benefit/Cost Analysis
Engineer Tool
- Efficiency measure option
analysis

Phase 1 Project
Report
-

Results
CVR Pilot Project
HVR Load Research
Statistical Analysis

(by 2010-2014)

NW Utilities

NW Utilities

1) Recognition of the value of CVR as
a viable alternative in participating
utility budget setting processes for
more efficient design and operations.

1) Utilities use guidebook and decision
tools to implement distribution
efficiency measures.

2) Development and introduction of
decision tools that facilitate the analysis
of voltage regulation and simplify
application of distribution design
process.

2) Utilities incorporate voltage
regulation as a standard as a part of
standard design practice.
3) 8.7 aMW in energy savings

3) Successful demonstration and
quantification of the costs and benefits
of a range of CVR implementation
options
4) Development, validation and
regional adoption of decision tools that
can be used in utility efficiency
programs
5) Achieve 3.3 aMW savings

National Reference
Partners

National Reference
Partners

Recognition of voltage regulation as
a viable method of achieving energy
efficiency when combined with
overall system design,

National standards in place to support
distribution voltage regulation

Regional
Stakeholders

Regional
Stakeholders

Recognition of voltage regulation as
a viable method of achieving energy
efficiency when combined with
overall system design,

Regional policies in place to support
distribution voltage regulation

Review of barriers to
implementation

HVR Load
Research
U/L
Certification
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Decision Tools

Estimate of Regional
Savings Potential

- For small utilities, may be
able to change the operating
guidelines to include
distribution efficiency.

Description of options,
benefits and decision
making tools (calculators
and spreadsheets)

Engagement
with
Participating
Utilities

- Limited voltage regulation
information and decision
tools to guide planning
decisions for distribution
systems

Opportunities:
- Large potential savings
from small number of
utilities

Guide Book

Long-Term Outcomes
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2. EVALUATION METHODOLOGY
The first section in this chapter presents the study objectives and scope, while the second
section discusses the methodological framework for conducting the study.
2.1 Objectives and Scope of Final MPER
The approach taken by Global for this study builds upon Global’s previous two studies
for the Initiative: one that developed the market characterization of DEI, and the other
that provided an interim process evaluation of the Initiative. In the first study, Global
developed a detailed baseline market characterization of the PNW utility distribution
system that described the physical characteristics of the market as well as the market
actors and market structure. Next, Global conducted a mid-project process assessment to
gauge the relative success of the Initiative’s efforts and to identify areas where
improvements could be made through the end of the (revised) Phase I timeframe.
This study is the final MPER. The objectives of the final MPER are to: (a) provide ongoing feedback to NEEA and Initiative contractors on the Initiative’s research design,
methodologies, implementation, and tools; (b) assess the Initiative's impacts and effects,
and evaluate the overall market transformation strategies; and (c) document the Initiative
and its progress.
The tasks conducted under the final MPER to fulfill these objectives can be broadly
organized into three themes:
•

Summary Assessment of Phase 1 of Distribution Efficiency Initiative: This task
reviewed the status of the Initiative’s projects with a focus on the process and
programmatic aspects of these projects, rather than on the technologies or equipment
being used. This task documented major events and issues arising during Initiative
planning and implementation.

•

Market Characterization and Assessment of Market Progress: This task reviewed the
present state of voltage regulation practices among utilities and assessed changes in
the market over the past five years. It also assessed barriers that have restricted
adoption of voltage regulation practices, and identified the emerging market factors
that are likely to lead to the adoption of voltage regulation practices as part of utility
distribution system efficiency.

•

Needs Assessment for Adoption of Voltage Regulation Practices: This task assessed
what would be required for making voltage regulation activities a more common
practice among utilities.

NEEA will use the information from this study, along with the input from other DEI
contractor activities, to inform decisions on how NEEA and/or regional stakeholders
should pursue Phase II of the Initiative, and to make recommendations on strategies,
tactics, and new technologies to evaluate.
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2.2 Methodological Framework
This study utilized commonly employed process evaluation techniques including
telephone interviews and surveys of project participants, program personnel, and other
relevant stakeholder groups. The principal data collection activities included the
assimilation and review of all available and relevant program materials, interviews by
telephone, and surveys administered via Internet (web surveys). Table 1 provides a
summary of data collection activities. Chapter 4 of this report presents the sample
distribution for each data collection activity.
Table 1 Summary of Data Collection Activities
Sample
Pool

Completed
Interviews

Method of
Collection

Interviews with DEI
Advisory Committee
Members

9

8

Telephone
interview

Interviews with NonUtility Organizations

7

7

Telephone
interview

3

3

Telephone
interview

15

13

Web survey

Data Collection Activity

Interviews with NEEA
Staff and DEI Contractors
Survey of Utilities
Participating in DEI
Project
Survey of NonParticipating Utilities

332

35

Web survey

Sample Source
Membership in DEI Advisory
Committee (from 3 IOU’s; 1
PUD; BPA)
Recommendations from NEEA
staff, contractors, participating
utilities and evaluation
contractor.
Participation in DEI project
management
Designated contacts at
participating utilities
List of T&D professionals that
have participated in NWPPA
training; NEEA’s list of T&D
professionals recommendations
from participating utilities.

To address the issues described in the earlier section on study scope and objectives,
Global conducted telephone interviews with three groups of stakeholders and interested
parties: (a) DEI project Advisory Committee members; (b) relevant non-utility
organizations; and (c) NEEA and contractor staff members.
In addition, we administered web surveys to all utilities participating in the DEI project,
along with those utilities that dropped out of participation. The process of requesting
representatives to participate in the web survey and obtaining their responses took
considerable time and effort, involving repeated telephone and email requests. This led to
delays in obtaining data for analysis.
Along with administering web surveys to participant utilities, we also sent web surveys to
non-participating electric utilities in Oregon, Washington, Idaho, and Montana, as well as
in California, Nevada, and Wyoming, to provide an assessment of non-participant
understanding of voltage regulation.
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3. MARKET CHARACTERIZATION OF UTILITY VOLTAGE
REGULATION PRACTICES
This section discusses the present state of the market for voltage regulation practices and
changes that have taken place in the recent past. It also identifies some of the factors that
explain why there has been little or no activity in this area. The information presented
here is primarily derived from stakeholder interviews and utility surveys.
3.1 Current State of Voltage Regulation Practices by Utilities
While conducting this study, we asked different groups of stakeholders (including DEI
project Advisory Committee members, and members from non-utility organizations listed
in Chapter 2) what their perceptions were on the current state of voltage regulation
practice by utilities throughout the U.S. These interview findings indicate that
nationwide, voltage regulation practices were well-established among utilities during the
1970s and early 1980s. However, in the last 25 to 30 years, these practices fell into
disuse so voltage regulation, for efficiency purposes, has ceased to be a generally
accepted procedure among U.S. utilities.
An Advisory Committee member estimated that out of a total 3000 electric utilities in the
United States, only about 10 utilities practice voltage regulation. Among PNW utilities,
Snohomish PUD and Idaho Power are experienced in voltage regulation practices. These
two utilities have been applying line drop compensation (LDC) on feeder lines to
maintain the lower end of line voltages. According to an Advisory Committee member,
Georgia Power undertakes voltage regulation activities. Also, PCS Utilidata’s
Adaptivolt™ technology for voltage regulation has been installed at several substations in
Hawaii1.
A representative from the California Energy Commission (CEC) shared some of the
state’s considerations in adopting voltage regulation practices. During California’s energy
crisis in 2001, the CEC investigated the feasibility of California utilities adopting voltage
regulation practices. The interest primarily stemmed from some research findings that
showed the potential for substantial savings. Information provided by EPRI, however,
indicated that reduction in voltage could lead to customer complaints due to impact on
service quality; could result in reportable incidents; and could damage customer
equipment. As a result, California utilities were not enthusiastic, interest in voltage
regulation waned, and no further activity occurred in California. Some consideration was
given to voltage regulation as an emergency option, however. Specifically, California
utilities and the California Public Utilities Commission were very close to working out
procedures for emergency voltage reduction regulations. However, the California
Independent System Operator believed that such measures would not be necessary given
the success of other demand reduction initiatives. In addition, as the crisis subsided, other
demand management options such as ‘Demand Response’ and ‘Distributed Generation’

1

The AdaptiVolt™ system technology couples real-time measurement of voltage at critical points within
the distribution system with the ability to adjust substation voltage levels within pre-established
parameters..
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started gaining importance, and interest in voltage regulation as an emergency option
subsided.
Responses from interviews and surveys with stakeholders provide a variety reasons for
limited or ‘no activity’ related to practice of voltage regulation by utilities as an energy
efficiency option. These are:
•

Interview responses, primarily from IOU representatives, indicate that utilities’ tend
to focus on capital expenditure projects related to system expansion and undertaking
of system upgrades. Also, a number of utilities face constraints on resource
availability, both financial and human. Utilities do not consider energy efficiency on
their systems to be a high priority item and have not given consideration to voltage
regulation as an energy efficiency option. As a result, utility resources are primarily
allocated towards growth-oriented activities at a utility.

•

A representative from the Edison Electric Institute (EEI) remarked that it was highly
unlikely for utilities to consider voltage reduction as a standard operating procedure.
It could only be considered as an emergency measure to avoid ‘rolling blackouts’, and
as a choice of last resort. A CEC representative indicated that utilities were strongly
skeptical due to concerns of damaging customer appliances and adversely impacting
power quality. An Advisory Committee member representative from a PUD made a
similar comment, remarking that utility engineers very commonly believe that
lowering voltage adversely affects customer service quality and damages customer
end-use equipment.

•

Non-utility stakeholders, interviewed for this study, predominantly are of the opinion
that there has been little or no practical demonstration of benefits associated with
voltage regulation for attaining energy savings. They believe voltage regulation is
primarily at the research stage. One of the respondents, an IEEE member, indicated
that current interest in voltage regulation practices is still at a “theoretical level.”
Interviewees perceived a lack of education and awareness on the topic, both on the
technical and economic side.

•

Different stakeholder groups, interviewed for this study, expressed a common
perception that inherent inertia in the utility industry and resistance to change is
responsible for very slow/no change in the area of voltage regulation. Utilities lack
the flexibility to change practices and operations and tend to maintain status quo.
Even though there is some emerging interest on the topic, it would take time for
voltage regulation practices to be widely accepted by utilities.

•

Both public utilities and IOUs expressed concerns related to ‘loss in revenue’ by
supplying lower voltage to their customers and the absence of regulatory mechanisms
to correct these losses. This inhibits utilities from considering voltage regulation for
attaining energy savings.

•

Public utilities, IOUs, and non-utility stakeholders contacted for this study consider
that the principal focus of conservation/energy efficiency programs has been on the
end-use side, and not on utility systems. The energy efficiency industry has not
considered voltage regulation practices as an energy efficiency option. Utilities are

Global Energy Partners, LLC

8

reluctant to accept a non-traditional energy efficiency measure that is not focused on
customer end-use equipment.
•

All stakeholder groups, including IOUs, public utilities, and non-utility organizations
agree that lack of adequate system infrastructure is likely to restrict adoption of
voltage regulation practices by utilities. Utilities often lack communications systems
that provide real time and/or actual voltage condition information to determine
whether or not voltage is in the lower range. This inhibits adoption of a low voltage
standard.
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4. STUDY FINDINGS
4.1 Key Findings from Advisory Committee Interviews
The DEI project’s Advisory Committee was composed of eight utility members and one
member from BPA. This committee was originally called the ‘Utility Distribution System
Efficiency Technical Advisory Committee’. Its role was to assist NEEA in selecting the
project management firm and to provide ongoing technical advice and support for
project implementation. In practice, the Committee provided this support and also acted
as a "sounding board" for NEEA and the project management firm for reporting and
analytical issues. The Committee also served as a point of contact regarding Puget Sound
Energy’s customer survey and funding issues for Phase I. Throughout Phase I,
Committee members served as leverage points to address implementation challenges for
the project within their respective utilities. Additionally, committee members played a
key role in advocating for voltage regulation practices within their respective
organizations.
Interviews with the DEI project Advisory Committee members primarily covered the
following themes:




Summative Assessment of Phase I Activities: Members were asked questions on their
individual utility’s experiences with the recently completed Phase I of the project;
Assessment of Market Progress: Members were asked what market and regulatory
drivers are likely to influence voltage regulation practices for energy conservation;
and
Needs Assessment for Implementation of Voltage Regulation Practices: Members
were asked to express their opinion on what is required for implementation of voltage
regulation practices.

Table 2 gives the sample distribution of the interviews with the DEI Advisory Committee
members. The detailed findings from the interviews are presented in Appendix A. The
key findings from the interviews are discussed here.
Table 2 DEI Advisory Committee Interviews Sample Distribution
Survey Group
Avista (IOU)
Idaho Power (IOU)
Puget Sound Energy (IOU)
Snohomish PUD
Bonneville Power
Administration
Total
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Number of
Participating
Employees
1
3
3
1

Number
Contacted

Completed
Interviews

1
3
2
1

1
3
2
1

1

1

1

9

8

8

10

Finding #1: Phase I of the DEI project has successfully met its objectives of
demonstrating energy savings associated with voltage regulation activities.
During interviews with Advisory Committee members, we asked them to express their
opinion on how successfully Phase I of the DEI project had fulfilled its objectives. Out of
a total of eight members, seven members agreed that the project was successful in
demonstrating and achieving energy savings associated with voltage regulation, as well
as in establishing the technical viability of voltage regulation practices. One member
remarked that in addition to achieving energy savings, the project had also been
successful in demonstrating that voltage regulation lowers peak demand and allows better
management of reactive power. A PUD representative indicated that the project fell short
of demonstrating energy savings for different classes of customers, reporting that it very
successfully demonstrated energy savings for residential customers but excluded
commercial and industrial customers.
Finding #2: Even though the project provides useful information that will help
establish a business case for implementing voltage regulation, much remains to be
done.
We asked Advisory Committee members to what extent the project had established a
business case for adoption of voltage regulation practices by utilities, and what work
remained on that front. All members agreed that the project results provide useful
information that will help establish a business case for voltage regulation. However, the
business case for adopting voltage regulation practices would vary according to utility
ownership–IOU or public utility. For an IOU, adoption would primarily depend on the
rate structure. One IOU member remarked that a comprehensive cost assessment for
retrofitting existing substations for adoption of voltage regulation is required for making
a business case, and that the energy savings need to be evaluated and verified. Another
IOU member remarked that the information presented in the final report was too
technical to make a business case for voltage regulation. Instead, information from the
report must be broken into components and presented in a business-case manner, taking
into account utility concerns related to lost revenue.
Finding #3: Members indicated limited familiarity with the tools and the guidebook
developed in the project, and offered suggestions for increasing the usefulness of the
products.2
We asked Advisory Committee members to what extent they were familiar with the tools
developed in the project, and to what extent they found these tools useful3. Three
2

In assessing Advisory Committee members’ familiarity with the tools and the guidebook, one needs to
note the time for which these products were available for review by Advisory Committee members and the
time at which the interview questions were asked. The tools were presented to the Advisory committee
three to four times during the course of the project. The final draft of the tools was provided to the
Advisory Committee in early December 2007, while the final version was released on January 7, 2008. The
guidebook was available for Advisory Committee review in early December, 2007 and the final version
released on January 7, 2008. For conducting this study, seven of the interviews with Advisory Committee
members were conducted in the last week of January, 2007 and the first week of February, 2007. Only one
Committee member interview took place towards the end of February. Therefore, members approximately
had three weeks to reviews the final tools and guidebook at the time the interviews were conducted.
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members, representing IOUs, indicated that they were not familiar with the tools. One of
them remarked that he would need to spend more time on the tools before assessing their
usefulness. Another IOU member remarked that the assistance provided on tools was
inadequate, and that NEEA had not spent sufficient time to walk participants through the
tools and the guidebook4. A member representing a PUD indicated that the guidebook
and tools were useful, but that utilities would not be able to use them without sufficient
training. An IOU member indicated that his utility had little use for the tools developed as
they had their own tools and resources for decision making. One of the Advisory
Committee members perceived the guidebook as a compilation of general technical
information that did not walk the user through specific steps for implementing each
voltage regulation practice.
Finding #4: Customer complaints faced in the project were unrelated to any direct
impacts caused by voltage regulation activities.
We asked Advisory Committee members to report on project-related customer
complaints in their utility’s service territory, and on the actions taken to resolve these
complaints. All members agreed that there were no customer complaints directly related
to voltage regulation. Among the load research participants, only Puget Sound Energy
conducted a comprehensive customer survey on power quality, which did not report any
adverse impacts. The survey findings are presented in Appendix G of this report.
Meter Communications Interference. An Idaho IOU representative mentioned problems
related to meter communications that interfered with DSL and standard phone line
operation for customers participating in the load research project. This utility had about 8
complaints out of a total of 80 customers who had HVRs installed. The problems were
resolved by the utility, and only two of the customers who had problems dropped out of
participation.
HVR Aesthetics & Installation Delays. This particular IOU also indicated that some
customers (exact number not indicated) were intimidated by the large size of the HVR
unit and did not want one installed. A similar view of HVR unit size was expressed by
another Advisory Committee member. She mentioned that customers of an Oregon-based
electric cooperative (number of customers not indicated by the interviewee) expressed
dislike of the bulky HVR units. For this particular utility, even though customers
expressed their dislike, none of them dropped out of participation and all were willing to
keep the HVR unit on their premises at the end of the study. A Washington PUD member
indicated that 1 out of 50 residential customers participating in the load research project
did not like the HVR unit after it had been installed, and the unit was removed. This
particular member also mentioned that huge delays in HVR installation, primarily caused
by UL-certification issues, led to lower than expected customer participation rates. About
half of this particular utility’s interested customers either lost interest in participation or
3

Note that the interview question did not distinguish between ‘The Managers Tool’ and ‘The Engineers
Tool’. Interviewees were asked to provide their general comments on the tools, and not specifically on
either one of these.
4
During interviews with the committee members, some members provided their perceptions on the
Guidebook in addition to those on the Tools.
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changed their location during the time lag between signing of the customer agreement for
participation and installation of the HVR units.
Voltage Regulation (CVR). On the pilot side, an Idaho IOU member mentioned that the
utility had three customers on a particular feeder who experienced low voltage problems.
Operations on the feeder were temporarily suspended and the problem was resolved by
establishing new set points. None of these customers dropped out of participation.
Finding #5: A number of challenges led to delays in project completion.
During the interviews, Advisory Committee members were asked to indicate what
challenges their utility faced during the course of the project and how those were
overcome. The load research project suffered significant delays in getting HVR units UL
certified. Organizational challenges at the utilities led to delays: five out of seven
members remarked that they faced difficulties in allocating human and financial
resources for the research project as it was given a low priority among other tasks.
Utilities also faced challenges due to staff turnover that led to loss in project momentum
and posed difficulties in continuation of project-related activities. One particular IOU
member indicated that managing utility staff expectations was challenging as there were
skeptics within the company. A member from a PUD reported challenges associated with
marketing of the project to the utilities. He was disappointed that the NEEA Board
members were not engaged in marketing of the project to utilities, which in turn could
have greatly facilitated obtaining utility participation. Instead, project marketing was
primarily undertaken by the contractors, which caused delays in soliciting utility
participation. Another member, representing an IOU, indicated that the project suffered a
loss in momentum due to the replacement of a project lead at NEEA. This led to less
interaction and information exchange among NEEA and utility staff, as well as a sense of
disengagement from NEEA’s side.
Finding #6: Utilities are likely to prefer to limit NEEA’s role to conducting
additional research studies and information dissemination/outreach, rather than
influencing regulations for implementing voltage regulation.
Advisory Committee members were asked to comment on what role they perceived
NEEA could play in influencing and facilitating adoption of voltage regulation practices
by northwest utilities. Four out of seven members (two representing IOUs, one PUD, and
one BPA) indicated that they would like NEEA to undertake extensive outreach and
awareness-building efforts throughout the region. A member representing a PUD
suggested that NEEA should undertake additional load research for commercial
customers. The same member also suggested conducting additional studies to determine
impacts on end-use appliances for residential customers. Two members, representing
IOUs, strongly indicated their preference for NEEA to support utilities in their
implementation efforts through a ground-up approach, and not through policy directives.
The latter committee members do not want NEEA to influence regulatory agencies in any
way to push utilities to adopt voltage regulation practices.
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Finding #7: Current industry activities related to grid modernization and
distribution efficiency improvements are likely to facilitate implementation of
voltage regulation.
We asked Advisory Committee members to comment on how emerging market trends
related to grid modernization and distribution system upgrades were likely to influence
utility voltage regulation activities. Five committee members representing IOUs agreed
that “Gridwise” and other grid modernization activities related to “smart grid”
development were likely to facilitate implementation of voltage regulation by making
essential information available for implementing voltage regulation. Members indicated
that integration of voltage regulation with “smart grid” applications would require a
considerable degree of automation and control. As part of national efforts toward
enhancing distribution system efficiency, EPRI has formed a working group on “Green
Circuits” technology, within which voltage regulation practices, as demonstrated by the
DEI project, are being considered as an option.
Finding #8: Trends in the energy market are likely to influence future
considerations for implementation of voltage regulation practices.
We asked Advisory Committee members what emerging market trends (other than those
related to grid modernization) were likely to influence utility voltage regulation practices.
Four committee members representing IOUs indicated that rapid growth in demand for
electricity, coupled with rising energy prices, were likely to provide an impetus to energy
efficiency efforts, within which voltage reduction may be considered an option. As
emissions policies and Renewable Portfolio Standards (RPS) gain increasing importance
and relevance in the energy industry, utilities are likely to look for innovative energy
savings opportunities in addition to the traditional energy savings options. In that context,
the potential for energy savings associated with voltage regulation practices is likely to be
considered by utilities.
Finding #9: The likelihood of voltage regulation practices being adopted as an
energy efficiency option by participant utilities is limited.
We asked Advisory Committee members for their perception of utility likelihood to
consider voltage regulation as an energy efficiency option in a demand-side management
(DSM) plan. One of the member IOUs indicated that it would require verification of
energy savings demonstrated through the DEI project before considering it as an option
in the energy efficiency portfolio. Two other members, representing another IOU,
indicated that voltage regulation is presently a low priority for the utility due to budget
and manpower constraints. The utility plans to consider voltage regulation as an energy
efficiency option once those constraints are overcome. Only one IOU member indicated
that his utility was hoping to use the energy efficiency rider for CVR. The utility expects
to take one year for internal education and training before rolling these into its Integrated
Resource Planning (IRP) process.
Finding #10: A variety of barriers, primarily related to utility industry
characteristics and operational practices, restrict adoption of voltage regulation
practices by utilities.
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We asked Advisory Committee members what barriers were likely to restrict practice of
voltage regulation by utilities. Four members, representing IOUs, indicated that utilities
were accustomed to maintaining common practices and operations and were less inclined
to make changes that would alter operational procedures. They stated that utilities often
face budget and manpower constraints and focus on expansion and growth-related
activities, attaching a low priority to voltage regulation activities because they do not
directly offset growth in capacity. Two members, one representing an IOU and the other
a PUD, indicated organizational barriers that were likely to restrict adoption of voltage
regulation activities. The disjoint between the activities of the engineering/operations
department and the efficiency department poses a barrier. Utilities would be reluctant to
accept a non-traditional energy efficiency measure that is not focused on customer enduse equipment. Added to that, and related to a general lack of education and awareness,
utility staff is often skeptical of undertaking voltage regulation due to fear of adverse
impacts on customer service quality.
Finding #11: A number of key requirements need to be fulfilled before utilities
consider implementation of voltage regulation activities.
We asked Advisory Committee members to indicate the primary requirements for
adoption of voltage regulation activities by utilities. Two members, representing an IOU,
reported the need for a business case for undertaking voltage regulation; the business case
must demonstrate the cost-effectiveness of potential practices and technologies, and
estimate the annual savings to a utility. These data will help attract upper management
support. Five members (four representing IOUs and one BPA) mentioned a need for
adequate understanding of existing utility system configurations and the modifications
and retrofits required for implementing voltage regulation. Three IOU members and a
PUD member suggested that voltage regulation must be assessed at par with other energy
efficiency options. Three members of an IOU extended this concern to include the need
for regulations allowing utilities to recover revenue losses associated with supplying
lower voltage to customers. Another concern, mentioned by three members representing
IOUs, is that utilities require assurance that voltage regulation will not adversely affect
customer service quality or customer end-use equipment. Two members, one from BPA
and the other representing an IOU, expressed the need for measurement and verification
methods and protocols for energy and demand savings. A PUD member stated that
standard engineering practices are needed that define methods for design and modeling
the techniques, metering methods, maintenance requirements, etc. Three members,
representing an IOU, mentioned that a very important consideration was to have
appropriate regulations that allow utilities to treat voltage regulation at par with other
energy efficiency options and recover revenue losses associated with supplying lower
voltage to customers.
4.2 Key Findings from Participant Utilities’ Web Survey
We administered a web survey to solicit participant utilities’ feedback on their
experiences in the project, along with their perceptions of the present state of the voltage
regulation market and requirements for utilities to consider adoption of voltage
regulation. The detailed findings from the web survey are presented in Appendix B. The
key findings are summarized below, categorized into two groups: (a) findings from
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public power utilities, and (b) findings from IOUs. Table 3 gives the sample distribution
for the web survey. We obtained responses from 13 out of the total 15 utilities contacted.
These responses are therefore statistically significant and representative of the sample of
participant utilities.
Table 3 Participating Utility Web Survey Sample Distribution
Utility/Participation
Number of
Number
Type
Participants Contacted
Investor Owned Utilities
- Pilot Projects
1
1
- Load Research
2
2
- Both
2
2
IOU Subtotal
5
5
Public Utilities
- Pilot Projects
1
1
- Load Research
5
5
- Both
2
2
- Did not complete
2
2
participation
Public Subtotal
10
10
Total
15
15

Completed
Surveys
1
2
2
5
1
4
2*
1
8
13

*At the advice of the Advisory Committee representative from Snohomish PUD, Global sent
the survey to four Snohomish PUD staff, to get representative input from the several
departments that took part in this project. During our analysis, we averaged the four responses
to be representative of this utility’s perception of the project and its market context.

Finding #1: The most commonly undertaken voltage regulation activities by
participant utilities in the DEI Phase I project were: installation of Home Voltage
Regulator devices, Line Drop Compensation, and Transformer Load Tap Changing.
The survey required participant utilities to list the voltage regulation practices they had
undertaken as part of the DEI project. Table 4 summarizes utility responses, and indicates
the percentage of respondent utilities that undertook a particular activity.
Table 4 Voltage Regulation Practices Undertaken by Participant Utilities
Item
Transformer Load Tap Changer
Line Drop Compensation
Balance Feeders
Management of feeder voltage via SCADA
Adding Capacitors to feeders
Adding Voltage Regulators
Adding additional metering
Peak Voltage Reduction
Home Voltage Regulation (HVR)
Remote end-of-line voltage control of xfr LTC

Public Utilities
(n=8)
43%
43%
14%
0%
14%
0%
29%
0%
71%
0%

IOUs
(n=5)
20%
60%
20%
20%
0%
20%
40%
40%
80%
20%

Note: Respondents could choose more than one item in their response to this question.
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Finding #2: Participant IOUs perceived greater project success in terms of
fulfillment of objectives as compared to public utilities.
Utilities were asked to rate project success in terms of fulfilling specific objectives. They
were given a scale of 1 to 5, where 1 is “not at all successful” and 5 is “extremely
successful.” Table 5 summarizes the responses according to utility ownership, indicating
the percentage of respondents who rated project success at 3 (successful) or higher.
Overall, participant IOUs perceived a higher degree of fulfillment of project objectives as
compared to public utilities.
Table 5 Proportion of Participants Stating the Project was
“Successful,” “Very Successful” or “Extremely Successful”
Item
Peak Demand Reduction
Energy Savings
Increased Operational Efficiency
Increased Information & Awareness
Learning from experience of other
utilities
Savings for the customer

Public
Utilities
(n=8)
38%
25%
12%
38%

IOUs
(n=5)
80%
100%
80%
100%

50%
25%

100%
80%

Finding #3: Among participant utilities who responded to the survey, half of the
public utilities and all of the IOUs agreed that Phase I had been successful in
demonstrating energy savings associated with voltage regulation.
Participant utilities were asked to what extent they agreed that the DEI project had been
successful in demonstrating energy savings associated with voltage regulation. Utilities
rated their response on a 1 to 5 scale (where ‘1’ is ‘completely disagree’ and ‘5’ is
‘completely agree’). Table 6 summarizes utility responses.
Table 6 DEI Project Success in Demonstration of Energy Savings
Response
Completely Agree
Somewhat Agree
Agree
Somewhat Disagree
Completely Disagree

Public
Utilities
(n=8)
1
0
3
3
1

IOUs
(n=5)
2
1
2
0
0

Finding #4: Six of the eight public utilities and all five of the five IOUs responding to
the survey considered the demonstrated voltage reduction techniques to be costeffective.
Participant utilities were asked to what extent they considered the demonstrated voltage
reduction techniques to be cost-effective. Utilities rated their response on a 1 to 5 scale,
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where 1 is ‘not at all cost-effective’, and 5 is ‘extremely cost-effective’. Table 7
summarizes utility responses.
Table 7 Cost-Effectiveness of Demonstrated Voltage Reduction Techniques
Public
Utilities
(n=8)
0
0
2
4
2

Response
Extremely cost-effective
Very cost-effective
Cost-effective
Somewhat cost-effective
Not at all cost-effective

IOUs
(n=5)
0
2
2
1
0

Finding #5: Most of the participant utilities have read either the full final report or
its executive summary and conclusions and recommendations, and consider the
report useful in terms of planning future improvements to their distribution system.
Table 8 provides a summary of utility feedback on the project final report.
Table 8 Summary of Utility Feedback on Final Report
•

•

•

Public Utilities (n=8)
5 out of 8 respondents indicated that they
had ‘read the report’s executive summary
and skimmed the report’s conclusions
and recommendations. Only 1 respondent
had read the report in detail, while the
others were aware of the report but had
not read it.
7 out of 8 respondents considered the
report’s conclusions and
recommendations to be either ‘credible’
or ‘very credible’.
Half of the 8 respondents considered the
report’s findings to be useful in terms of
planning future improvements to
distribution system. 2 of the respondent’s
considered it to be ‘somewhat useful’ for
the purpose, while the remaining one did
not consider it to be useful at all.

•

•

•

IOUs (n=5)
2 out of 5 respondents indicated that they
had ‘read the report’s executive summary
and skimmed the report’s conclusions
and recommendations. Two others had
read the report in detail, while the
remaining one had just read the report’s
executive summary
3 out of 5 respondents considered the
report’s conclusions and
recommendations to be ‘credible’ or
‘very credible’; and 1 considered it to be
‘extremely credible’. The remaining one
indicated ‘not read the report’.
3 out of the 5 respondents considered the
report’s findings to be either ‘useful’ or
‘very useful’ in terms of planning future
improvements to distribution system.
One respondent indicated ‘extremely
useful’, while the other had not read the
report.

Finding #6: A very limited number of participant utilities have reviewed the
guidebook and tools developed during Phase I of the project.
Only three out of the eight respondent public utilities indicated that they had reviewed the
guidebook and tools. Two of these three respondents rated the guidebook and tools as
“somewhat useful” and the remaining one rated them as “useful” for decision making on
efficient distribution system design. Among IOU respondents, only one had reviewed the
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guidebook and tools. He considered them “very useful” for decision making on efficient
distribution system design.
Finding #7: Seven out of 12 respondents indicated that their utilities were likely to
adopt voltage regulation as a standard operating procedure in the next 24 to 48
months. Seven out of 12 utilities indicated that their utilities were likely to adopt
voltage regulation as an emergency measure for peak reduction.
Respondents were asked how likely it was their utilities would--in the next 24 to 48
months--consider voltage regulation as a standard operating procedure for energy
efficiency. They rated their response on a 1 to 5 scale, where 1 is “not at all likely” and 5
is “extremely likely.” Table 9 summarizes utility responses.
Table 9 Likelihood of Respondent Utilities Adopting Voltage Regulation as a Standard
Operating Procedure
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely

Public
Utilities
(n=8)
0
0
1
4
3

IOUs
(n=4)
0
1
0
1
2

Next, utilities were asked how likely it was they would consider voltage regulation as an
emergency option for peak load reduction rather than as a standard operating procedure.
They rated their response on a 1 to 5 scale, where 1 is ‘not at all likely’ and 5 is
‘extremely likely’. Table 10 summarizes utility responses.
Table 10 Likelihood of Respondent Utilities Adopting Voltage Regulation as an Emergency
Measure
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely

Public
Utilities
(n=8)
0
0
0
4
4

IOUs
(n=4)
0
0
2
1
1

Finding #8: The most significant barriers perceived by utilities in implementing
voltage regulation are: (a) current design standards that focus on reliability and
power quality; (b) technical skepticism that lowering voltage does not necessarily
lower load; and (c) difficulties in quantifying benefits and costs for a business case.
Utilities were asked to rate the significance of certain specific barriers to adoption of
voltage regulation practices. Table 11 summarizes the findings from public utilities and
IOUs. The table reports the percentage of respondents who considered the identified
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barriers to be significant (rated 3 or above on a 1 to 5 scale, where 1 is “not at all
significant” and 5 is “extremely significant”).
Table 11 Proportion of Participants that Rated the following Barriers in Implementing
Voltage Regulation as “Significant,” “Very Significant” or “Extremely Significant”
Factors
Technical skepticism- lowering voltage does not necessarily
lead to lower load, as certain loads draw more current at lower
voltage levels
Lost revenue
Lack of distribution system automation- such as SCADA
Difficult to quantify benefit-cost justification in a business case
Not capacity constrained
Fear of customer complaints
Problematic in rural areas with long feeders
Little learning from other utilities’ experience- uniqueness of
load characteristics
Current design standards focus more on reliability and power
quality
Staffing – analysis time to effectively look at alternatives
Operation of the system for maintenance and system
improvements – switching loads to other feeders would be an
issue

Public Utilities
(n=8)

IOUs
(n=4)

87%
85%
37%
62%
50%
37%
50%

75%
25%
25%
100%
50%
50%
75%

74%

100%

88%
74%

100%
75%

87%

100%

Finding #9: A majority of respondents are of the opinion that Northwest utilities are
likely to adopt voltage regulation practices.
Utilities were asked how likely it was that utilities in the Pacific Northwest will adopt any
kind of voltage regulation practices. They rated their response on a 1 to 5 scale, where 1
is “not at all likely,” 5 is “extremely likely,” and 6 is “don't know.” Table 12 summarizes
the responses.
Table 12 Likelihood of Pacific Northwest Utilities Adopting Voltage Regulation
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely

Public
Utilities
(n=8)
0
0
5
0
3

IOUs
(n=4)
0
4
3
0
0

Finding #10: Utilities cited a variety of requirements for adopting voltage regulation
as a standard operating procedure.
In response to the question- ‘What do you consider to be three key requirements for
adoption of CVR techniques by your utility?’, respondents cited a number of requirements
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for adopting voltage regulation practice as a standard operating procedure. Table 13
summarizes the responses.
Table 13 Requirements for Implementing Voltage Regulation by Utilities
•
•
•
•
•
•
•
•
•
•
•

Public Utilities
Energy savings
Cost savings to the utility
Reasonable payback period for investment
Customer satisfaction with service quality
Engineering staff time for planning system
changes
Assessment of costs incurred due to line
losses
A champion for the work within the
electric operations division
Education of engineers, craft personnel,
and dispatchers
Operational policies for feeders where
implemented
Available resources for design and
construction
Acceptance of practices by utility staff

•
•
•

•
•
•

IOUs
O&M dollars to balance circuits
Operating personnel buy in.
SynerGee modeling of circuits completed.
Doubt whether this will happen without a
regulatory mandate by the PUC or other
regulating body
Regulations related to voltage regulation
Education and awareness
Proof of cost-effectiveness

4.3 Key Findings from Web Survey of T&D Professionals at Non-Participating Utilities
One component of the study was to survey transmission and distribution (T&D)
professionals at non-participating utilities in the Pacific Northwest as well as nonparticipating utilities outside the NEEA region (including northern California, Nevada,
and Wyoming) and a transmission/distribution professional at BPA itself. Tables 14 and
15 show the sample distributions of non-participating utilities in the Pacific Northwest
and those outside the NEEA region, respectively. The low response rate for this survey
does not meet the threshold level for statistical significance. Therefore, the survey
findings reported here should not be taken to represent a quantitative accounting of nonparticipating utility attitudes from within and without the NEEA region. However, the
responses do provide insights on what utilities perceive to be the prospects for
consideration of voltage regulation practices. Any future survey efforts will need to attain
a higher response rate for survey findings to be representative of utility responses from
within the NEEA region and outside.
The survey of T&D professionals at non-participant utilities asked them to indicate how
likely it was that Pacific Northwest utilities (those within the NEEA region and outside)
would consider undertaking voltage regulation activities, and list the factors that would
influence utilities to do so. Also, the survey also inquired into barriers that restrict
implementation of voltage regulation. The objective of the survey was to gather insights
that could help design future strategies and policies in support of adoption of voltage
regulation practices throughout the PNW region. The detailed survey findings are
presented in Appendix C. This section discusses the key findings from the survey.
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Table 14 Non-Participating Pacific Northwest Utilities Web Survey Sample Distribution

# of
Utilities
41
22
12
25
100

State
Washington
Oregon
Idaho
Montana*
Total

# of
Contacts
151
55
21
53
280

# of
Responses
19
7
3
4
33

Response Rate
13%
13%
14%
8%
12%

*The survey was not sent to the largest IOU in Montana, but a short interview was conducted by a NEEA
employee with a representative from this utility. The opinions expressed by the utility staff are presented in
this section.

Table 15 Non-Participating Utilities outside NEEA Region Web Survey Sample Distribution
State/Organization
(Northern) California
Nevada
Wyoming
Bonneville Power Administration
Total

# of
Utilities
4
4
6
1
15

# of
Contacts
4
14
8
26
52

# of
Responses
1
0
0
2
3

Response Rate
25%
0
0
8%
6%

Finding #1: Respondents indicated that they attach a high priority to energy
efficiency when planning changes to their T&D system.
The T&D professionals were asked to what extent they considered energy efficiency to
be a priority in planning changes to their T&D system. They rated their response on a 1 to
5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’ and 5 is ‘highest priority’.
Table 16 summarizes the responses from various states. All respondents were from public
utilities. Overall, respondents consider energy efficiency to be a high priority when
planning changes to their T&D system. This finding, to some extent, contradicts the logic
model assumption that utilities have limited awareness of efficiency opportunities in
distribution systems.
Table 16 Importance of Energy Efficiency in Planning Changes to T&D System
Response
Highest Priority
Median to High
Median Priority
No Priority to
Median
Not a Priority

WA
(n=19)
3
9
3

OR
(n=7)
2
1
2

ID
(n=3)
0
1
1

2
0

2
0

1
0

Global Energy Partners, LLC

MT
(n=4)
1
1
2
0
0

CA
(n=1)
1
0
0

BPA
(n=1)
1
0
0

0
0

0
0
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Finding #2: The most commonly deployed practices for T&D improvements by
Pacific Northwest utilities include: reconductoring feeders, adding voltage
regulators and capacitors, and balancing of feeders.
Respondents were provided with a list of options for improving energy efficiency in their
T&D system and asked which ones they had considered or implemented in the last 12
months. Table 17 summarizes the responses from various states.
Table 17 Non-Participating Utility Practices for T&D Improvements
Options
Conservation Voltage Regulation
(CVR)
Home Voltage Regulation (HVR)
Transformer Load Tap Changer
Reconfigure secondary and add
transformer
Line Drop Compensation
Balance Feeders
Management of feeder voltage via
SCADA
Adding Capacitors to feeders
Adding Voltage Regulators
Re-conductoring Feeders
None of the above

CA

ID

MO

OR

WA

BPA

0%
0%
0%

0%
25%
25%

0%
0%
50%

0%
0%
29%

14%
24%
38%

0%
50%
50%

0%
0%
100%

0%
50%
50%

25%
25%
75%

43%
43%
86%

29%
38%
76%

0%
50%
0%

0%
100%
100%
100%
0%

25%
25%
25%
50%
0%

50%
25%
75%
75%
0%

29%
57%
43%
57%
14%

38%
62%
52%
86%
5%

50%
0%
0%
0%
50%

Finding #3: A majority of respondents agreed that voltage regulation was an
effective method for improving T&D system efficiency.
The respondents were asked to what extent they agreed that voltage regulation was an
effective method for improving T&D system efficiency. They rated their response on a 1
to 5 scale, where 1 is ‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't
know'. Table 18 summarizes the responses from various states.
Table 18 Respondent Perceptions on Voltage Regulation as a T&D Efficiency
Option
Response
Completely agree
Somewhat agree
Agree
Somewhat Disagree
Completely
Disagree
Did not know

WA
(n=18)
1
8
4
1

OR
(n=5)
1
1
2
1

1
3

0
0

ID
(n=3)
0
0
1
1
0

MT
(n=4)
0
0
3
0
0

CA
(n=1)
0
0
0
0
0

BPA
(n=2)
0
0
0
1
0

1

1

0

1

Finding #4: Respondents perceived a low likelihood of Northwest utilities adopting
any kind of voltage regulation practices
The T&D professionals were asked how likely it was that Northwest utilities will adopt
any kind of voltage regulation practices. They rated their response on a 1 to 5 scale,
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where 1 is ‘not at all likely’ and 5 is ‘extremely likely’; and 6 is 'don't know'. Table 19
summarizes the responses from various states.
Table 19 Likelihood of Pacific Northwest Utilities Adopting Voltage Regulation Practices
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely
Did not know

WA
(n=18)
0
3
2
5
3
5

OR
(n=5)
0
0
1
4
0
0

ID
(n=3)
0
0
1
2
0
0

MT
(n=4)
0
0
1
2
0
1

CA
(n=1)
0
0
1
0
0
0

BPA
(n=2)
0
0
0
0
1
1

Finding #5: A majority of respondents from Oregon and Washington indicated they
were likely to consider voltage regulation as a standard operating procedure for
energy efficiency in the next 24 to 48 months. Utilities reported a lower likelihood of
considering voltage regulation as an emergency measure for peak load reduction.
Respondents were asked how likely it was they would consider voltage regulation as a
standard operating procedure for energy efficiency in the next 24 to 48 months. They
rated their response on a 1 to 5 scale, where 1 is ‘not at all likely’ and 5 is ‘extremely
likely’. Table 20 summarizes the responses from various states.
Table 20 Respondent Perceptions on Voltage Regulation as a Standard Operating
Procedure
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely

WA
(n=15)
1
1
8
1
4

OR
(n=5)
0
3
0
2
0

ID
(n=3)
0
1
0
0
2

MT
(n=5)
0
1
1
2
1

BPA
(n=2)
1
0
0
0
1

Note: There were no responses from California to this question. Also, NEEA staff conducted a telephone
interview with a respondent in Montana to provide data for this table.

Next, the T&D professionals were asked how likely it was they would consider voltage
regulation as an emergency option for peak load reduction rather than as a standard
operating procedure. They rated their response on a 1 to 5 scale, where 1 is ‘not at all
likely’ and 5 is ‘extremely likely’. Table 21 summarizes the responses from various
states.
Table 21 Respondent Perceptions on Voltage Regulation as a Peak Emergency Measure
Response
Extremely likely
Very likely
Likely
Somewhat likely
Not at all likely

WA
(n=15)
0
2
5
6
2

OR
(n=5)
0
0
1
3
1

ID
(n=3)
0
1
0
0
2

MT
(n=4)
0
1
1
0
2

BPA
(n=2)
0
1
0
1
0

Note: There were no responses from California to this question
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Finding #6: The most commonly perceived barriers towards adoption of voltage
regulation practices are: a) difficulties in quantifying benefits and costs; b) current
design standards that focus more on reliability and power quality; c) technical
skepticism that lowering voltage does not necessarily lead to lower load; and d) lack
of sufficient staffing to effectively look at alternatives.
Respondents were asked to rate the significance of specific barriers toward adoption of
voltage regulation practices. Table 22 summarizes the findings from different states. The
table reports the percentage of respondents who considered the barrier to be significant or
higher (rated 3 or above on a 1 to 5 scale, where 1 is ‘not at all significant’ and 5 is
‘extremely significant’).
Table 22 Proportion of Responses from T&D Professionals at Non-Participating Utilities
that Rated the following Barriers in Implementing Voltage Regulation as “Significant,”
“Very Significant” or “Extremely Significant”
Factors
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw more
current at lower voltage levels
Lost revenue
Lack of distribution system automation- such as SCADA
Difficult to quantify benefit-cost justification
Not capacity constrained
Fear of customer complaints
Problematic in rural areas with long feeders
Little learning from other utilities’ experience
Current design standards focus more on reliability and
power quality
Staffing – analysis time to effectively look at alternatives
Operation of the system for maintenance and system
improvements – switching loads to other feeders would be
an issue

ID

MO

OR

WA

BPA

50%
50%
50%
50%
50%
50%
100%
50%

100%
50%
75%
100%
100%
75%
100%
100%

100%
60%
60%
40%
60%
80%
80%
60%

71%
43%
59%
80%
80%
73%
66%
85%

100%
0%
0%
100%
0%
100%
100%
0%

100%
100%

66%
100%

100%
100%

87%
73%

100%
0%

50%

100%

80%

73%

100%

4.4 Key Findings from Non-Utility Organization Interviews
Representatives from non-utility organizations were interviewed to get their perceptions
on: (a) the present state of voltage regulation practices in the industry, (b) factors that are
likely to influence utility adoption of voltage regulation practices, and (c) requirements
for making implementation of voltage regulation a more common practice among
utilities. Table 23 gives a sample distribution for interviews with non-utility
organizations.
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Table 23 Sample Distribution for Interviews with Non-Utility Organizations
Organization
Northwest Power & Conservation Council (NWPCC)
 Power Planning
 Regional Technical Forum
Edison Electric Institute (EEI)
Electric Power Research Institute (EPRI)
Institute of Electrical and Electronic Engineers (IEEE)
National Rural Electric Cooperative Association (NRECA)
California Energy Commission (CEC)
Total

Number
of
Interviews
1
1
1
1
1
1
1
7

The key findings from the interviews are summarized below.
Finding #1: There has been very little activity in the industry related to voltage
regulation in the past 20 years or so.
Representatives of non-utility organizations were asked to provide their perceptions on
the present state of voltage regulation practices in the industry and to identify what
changes had taken place in approximately the last five years. All interviewees were of the
opinion that there has been practically no change in the industry surrounding voltage
regulation in the past 20 years or so. Rather, utilities have focused primarily on system
upgrades and capital expenditure projects related to system expansion. One of the
respondents, an IEEE member, indicated that current interest in voltage regulation
practices was still at a “theoretical level.” A CEC representative remarked that the
Commission had considered voltage regulation as an emergency option during
California’s energy crisis but not as a standard operating procedure for utilities.
Finding #2: All respondents agreed that emerging market trends in Smart Grid
development and grid modernization activities are likely to positively influence
implementation of voltage regulation.
We asked interviewees whether emerging market trends in grid modernization and
distribution automation were likely to influence utility practice of voltage regulation. All
respondents agreed that such activities as “smart grid” development and grid
modernization are likely to have a positive influence. Many utilities are considering
deployment of advanced metering infrastructure and investment in advanced
communications systems. A part of such investments could be justified by their
improving system efficiency, reducing losses, and supplying better voltage to end-use
customers. Also, deployment of advanced metering infrastructure is likely to greatly
facilitate voltage monitoring and control. Similarly, an intelligent grid infrastructure is
likely to detect under-voltage problems, if any, thereby addressing related concerns.
Voltage regulation is therefore likely to go hand-in-hand with efforts in “smart grid”
development that include advanced metering and two-way communications.
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Finding #3: Current regulations for aggressive energy savings targets in many states
are likely to drive utilities to consider voltage regulation as an option for attaining
energy savings goals.
We asked interviewees what market drivers were likely to influence utilities to consider
voltage regulation as an energy efficiency option. Respondents representing IEEE, EPRI,
NWPCC, and CEC indicated that current regulations related to aggressive energy savings
targets in many states were likely to drive utilities to consider voltage regulation as an
option for attaining energy savings goals. They perceived voltage regulation as likely to
be considered an attractive resource option by utilities once its technical viability and
cost-effectiveness have been demonstrated. They also noted that PUC regulations must
address utility concerns about revenue loss associated with power delivery at lower
voltage. A Washington state statute currently allows utilities with more than 25,000
customers to count distribution system efficiency toward meeting their conservation
goals. This is likely to drive Washington-based public utilities to adopt voltage regulation
practices, and may inspire public utilities in other regions to emulate their experience.
Concerns related to global warming are also likely to drive utilities to consider additional
energy savings opportunities, within which voltage regulation may be consider as an
option.
Finding #4: Utilities are reluctant to implement voltage regulation activities
primarily due to customer-side concerns
We asked interviewees to identify the primary challenges to utility adoption of voltage
regulation. A representative from EEI stated there is a traditional reluctance among
utilities to achieve energy savings through lower voltage because they associate that with
a reduction in service quality. In the opinion of a CEC representative, utilities will be
reluctant to adopt voltage regulation practices if even a small number of end-users are
adversely affected. Additionally, according to the EEI representative, there is a strong
perception in the industry that specific equipment on the customer side (such as medical
equipment and other electronic items), is highly sensitive to voltage fluctuations. Voltage
regulation could adversely affect both equipment operation and life. For example, some
equipment may run hotter to make up for the lower voltage, which could shorten
equipment life. Factors such as age of the appliance and sensitivity to voltage fluctuations
can influence equipment performance. Thus, utilities may not want to risk changing
voltage because a couple of customer complaints can be more costly than the value of
any savings.
Finding #5: Utility consideration of voltage regulation depends on adequate
education and training of utility staff, and marketing to utility upper management.
Education and training of utility staff is critical for any voltage regulation activity to be
considered. Engineering staff at utilities is typically conservative, preferring to run with
margins and avoid customer complaints. Staff skepticism toward adoption of voltage
regulation practices must be overcome through education and training that demonstrates
the robustness of the practices. In most cases, however, if the senior management at a
utility becomes convinced of the benefits of voltage regulation, they will be able to
override any resistance from the engineering staff. Senior management will require
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evidence that voltage regulation delivers real benefits to the utility without adverse
impact on service quality.
4.5 Key Findings from NEEA Staff and Contractor Interviews
We interviewed NEEA staff members involved with the DEI project along with project
contractors to obtain their opinion on the accomplishments through Phase I, challenges in
moving forward to the next phases, and unresolved issues that might impede the
Initiative’s success. Table 24 gives the sample distribution for interviews with NEEA
implementation staff and contractors.
Table 24 Sample Distribution for Interviews with NEEA Implementation Staff and
Contractors
Organization
NEEA
RW Beck
RHM Consulting
Total

Interviewee
Sergio Dias (Senior Manager)
Andy Ekman (Project Manager)
KC Fagen
Bob Helm (former NEEA Senior Manager)
4 Interviews

Finding #1: All interviewees agreed that the project has been successful in
demonstrating the benefits of voltage regulation
We asked NEEA staff and contractors to what extent the DEI Phase I project had been
successful in fulfilling its objectives of demonstrating benefits associated with voltage
regulation. They agreed that the project has been successful in demonstrating- energy
savings, peak demand savings, and reactive power savings (which was an unexpected
benefit from the project) associated with voltage regulation activities.
Finding #2: Installation of a greater number of HVR units would have made the
load research project analysis more robust and covered a wider utility service area.
The NEEA staff remarked that for the load research project, installation of a greater
number of HVR units would have made the analysis more robust and covered a wider
utility service area. While the number of HVR units installed did yield a statistically valid
sample, the number of installed units got very close to the lower limit of the acceptable
range, considering dropouts in participation.
Finding #3: At the time of this study, there was no feedback from participant
utilities on the guidebook and tools developed through Phase I of the project.5
NEEA and contractor staff were asked if they had received any feedback from participant
utilities on the guidebook and tools and their perceived usefulness. Interviewees
remarked that they had not received any feedback on the guidebook or tools. Utilities had
an opportunity to review the tools during the tool development stage.
5

The final date of release for the guidebook and tools was January 7, 2008. For this study, the interviews
with NEEA and contractor staff took place in the middle and end of March, 2008.
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Finding #4: Throughout Phase I of the project, there were no customer complaints
directly related to voltage regulation.
NEEA and contractor staff members were asked to comment on their awareness about
customer complaints. All interviewees agreed that there were no customer complaints
directly related to voltage regulation. Among the participants, only Puget Sound Energy
had conducted a comprehensive customer survey. In several cases, the HVR units caused
electromagnetic interference with the functioning of computers and other electronic
equipment. In certain cases, potential participants declined to join because they felt that
the large size of the HVR units would adversely impact the aesthetics of the
surroundings.
Finding #5: A number of project-related challenges led to delays in completion of
activities.
The pilot project faced challenges in working around utility budget and manpower
constraints. During the course of the pilot project, utilities engaged in internal retrofitting
activities such as installation of new transformers and re-conductoring of lines.
Synchronization of pilot project activities with these activities proved to be difficult and
led to project delays. The project encountered considerable time and cost overruns
primarily due to delays in getting the HVR units UL certified. It also took considerably
more time and effort than anticipated for data collection and analysis. Managing data
from different sources over a long period of time was challenging and caused delays. One
of the interviewees perceived that Advisory Committee expectations produced additional
challenges, which led to an increase in the scope of project activities and made it difficult
to adhere to timelines for project deliverables.
Finding #6: It was challenging to develop a uniform cost-assessment framework
while handling different forms of data from the participant utilities.
Conducting the cost assessment was challenging for the project contractor. When the
pilot project was initiated, all utilities were asked to provide cost-tracking information to
NEEA for the purpose of the project cost assessment and financial analysis. Each utility
had its own method of tracking and allocating capital expenditures related to the pilot
project. It was extremely difficult for NEEA to reconcile the differences and get the
information from the utilities. The primary difficulty was that each utility allocated
overhead differently.
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5. REVIEW OF NEEA COST EFFECTIVENESS (ACE) MODEL
ASSUMPTIONS
The web-survey administered to participant utilities asked them questions that would help
validation of NEEA’s ACE model assumptions. Based on the findings from the survey
(Tables 25 and 26), we make an attempt to validate the ACE model assumptions
(presented in Table 27). Table 27 indicates our study findings in relation to the ACE
model assumptions, and also mentions areas where the information gathered through this
study is not adequate for validation of the assumptions and the gaps that need to be
addressed.
Table 25 Summary of Findings from Public Utilities
Item
No. of substations in
service territory
% of substations serving
Res. & Light Comm.
customers
Likely future average
annual growth rate in no.
of substations, say in the
next 5 to 7 years (%)
Capital cost estimate for
implementing voltage
regulation practices at a
substation
% of substations that are
likely to implement
voltage regulation
practices in the next 5 to
7 years

Individual Responses
#4
#5
#6

#1

#2

#3

#7

#8

55

3

~32

49

14

16

5

90

95

100

~80

33

13

95

100

85

1

0

0

50

15

2

0

3

$5,00010,000

Does
not
know

Does
not
know

10k-50k

Does
not
know

N/A

Does not
know

$5,00010,000

5

1

0100

0

1

10

None

0

Table 26 Summary of Findings from IOUs
Item
No. of substations in service
territory
% of substations serving residential
& light commercial customers
Likely future average annual growth
rate in no. of substations, say in the
next 5 to 7 years (%)

#1
About
300
Guessing

85%
2%

#2

Individual Responses
#3
#4

127

Approx. 150

290

NA

80%

Almost all

98%

NA

4%

Don’t know.
Very small
number

2%

NA

$200,000 per
feeder, 6
feeders per
substation

NA

50%

NA

Capital cost estimate for
implementing voltage regulation
practices at a substation

$15k to
$40k

$500,000

Don’t know

% of substations that are likely to
implement voltage regulation
practices in the next 5 to 7 years

5%

20%

Very few
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Table 27 presents current assumptions in the ACE model and indicates to what extent
these are valid based on findings from this study.
Table 27 Validation of ACE Model Assumptions
Item

Current ACE Model
Assumption

First cost of a voltage
regulation measure at
a substation

Ranges between $72,0001,800,000 depending on
the measure type (the
ACE model has six
measures).

Annual O&M cost

Estimated at 5% of first
cost for four measures and
1% of first cost for the
two most expensive
measures.
$5,000 per substation

Non-energy benefit
(due to reduced
damage from
problems with over
voltage)
Number of residential
and light commercial
substations in the
region

1,120 in 2003

Annual growth rate in
substations

2% per year

Market penetration in
2015

37% of all substations
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Findings from this
Study Related to the
Comments
Assumption
Public utilities cited first The lower end of the
costs ranging from
cost range in the model
$5000 to $50,000 (see
($72,000) will need to
Table 25).
be reviewed as a number
Costs indicated by IOUs of participants cite much
vary widely, from
lower costs.
$15000 to $1.2 million.
This study did not collect any data to validate this
assumption.

This study did not collect any data to validate this
assumption. However, participants indicated nonenergy benefits associated with- increased
operational efficiency, greater information and
awareness, learning from experience of other
utilities, and savings for the customer.
The total number of
The model will need to
residential and light
update the number of
commercial substations
substations with the
for 8 public utilities and most recent data from
4 IOUs is close to 930,
northwest utilities
which is 83% of the
total no. of substations
that the model uses.
Public utilities project
Input assumption will
an average annual
need to be revised based
growth rate of 11%
on the share of
while IOUs project an
substations owned by
average annual growth
public utilities and
rate of 2%
IOUs.
Participant public
The market penetration
utilities project on an
input must be revised to
average 7.7% market
a lower estimate based
penetration in the next 5 on this data.
to 7 years, while
participant IOUs project
on an average 21%
market penetration in
the next 5 to 7 years.
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6. CONCLUSIONS AND RECOMMENDATIONS
6.1 Summative Assessment of DEI Phase 1 Activities
•

Overall, the DEI project has successfully demonstrated savings associated with
voltage regulation, but some gaps remain.
Interviews with Advisory Committee members and web survey responses from
participating utilities show that Phase I of the DEI project has successfully
demonstrated energy savings, peak demand savings, and better reactive power
management associated with practice of voltage regulation. In addition, utilities
perceived benefits associated with increased operational efficiency. However, tests
were conducted on feeders serving primarily residential customers and did not
include the commercial and industrial segments.

•

The project found no evidence that voltage reduction has any direct adverse
impact on customers.
Only one of the participant IOUs in the DEI project conducted a study to compare
perceptions of power quality between samples of customers with load research and
customers without any type of voltage regulation (presented in Appendix G of the
report). The survey detected no discernable impact on customer perception. Further,
interviews with Advisory Committee members and web surveys revealed that none of
the participant utilities reported complaints from customers directly associated with
voltage regulation practices. The single largest factor compelling customers to drop
out of the load research was the large size of the HVR units.

•

The project results provide a foundation for utility use in building a business
case.
Interviews with Advisory Committee members and non-utility organizations, and web
surveys with participating utilities, indicate that the findings from the project provide
a foundation for utility use in assessing whether or not a business case exists for
adoption of voltage regulation practices. Individual, utility-specific business cases are
necessary to capture a variety of factors, such as type of utility ownership, resource
constraints, projected growth, mix of customer segments, impact of likely future
regulations, etc.

•

Participant utilities foresee consideration of the project findings in future
distribution system planning.
Web survey responses show that more than 70% of the participating public utilities
and around 80% of the participating IOUs have either read the entire report or its
executive summary and conclusions and recommendations. About half of the public
utility participants and 60% of the IOUs perceived the project’s findings to be of
considerable use in planning future improvements to their distribution systems.
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•

There has been limited review of the tools and guidebook developed by
participant utilities6.
Interviews with Advisory Committee members indicate that only one member has
reviewed the tools and the guidebook in detail. The remaining members were not very
familiar with the guidebook and tools. One member perceived the guidebook to be a
compilation of general-level technical information and suggested that it be modified
to provide a more step-by-step and guided approach for implementing voltage
regulation. Web survey responses from participating utilities show that around 40%
of the public utilities and one participant IOU have reviewed the tools and the
guidebook. Participant utilities perceive the products to be useful in terms of
decision-making on efficient distribution system design.

•

The project fell short of soliciting adequate upper management support at the
time of project marketing.
Interviews with Advisory Committee members reveal that when utilities were
contacted about participation in the early stages of the project, utility upper
management was for the most part not approached. This posed stumbling blocks in
later stages of project implementation. Also, contractors did the bulk of project
marketing, which one of the Advisory Committee members perceived to be a less
effective approach as compared to NEEA directly marketing to utilities.

•

Managing the project across departments within a utility was complex and
posed significant challenges.
Interviews with Advisory Committee members and contractors identified difficulties
in project management. Setting up a cooperative working arrangement between a
utility’s energy efficiency/conservation department and its distribution
engineering/operations department proved challenging. Utilities faced additional
challenges in internal project management due to turnover of utility staff, which
eroded any acquired knowledge base. Resource constraints, primarily related to
budget and manpower availability, introduced difficulties in timely implementation of
pilot project activities. The load research project suffered significant delays due to
difficulties in getting HVR units UL certified. One of the Advisory Committee
members also noted that, to some extent, changes in NEEA staff associated with the
project led to difficulties in maintaining a close working relationship between utilities
and NEEA.
.

6

The project contractor released a final version of the Guidebook and Tools to Advisory Committee
members, participant contacts and NEEA staff on January 7, 2008. However, access to the final report,
guidebook and tools at the contractor and NEEA websites was limited due to technical issues until the end
of that month. We interviewed the Advisory Committee members towards the end of January and
beginning of February, 2008. Therefore, at the time of the interviews, Advisory Committee members
approximately had three weeks to review the final tools and guidebook. The web survey to participant
utilities was deployed on the 20th of March, 2008. This was almost two months after participant utilities had
access to the tools and guidebook.
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6.2 Assessment of Market Transformation
Findings from interviews and surveys with different groups of stakeholders indicate the
DEI project’s progress toward attaining market transformation. While we can report on
market progress, Global considers that it is premature to assess—based on the Phase I
efforts--whether or not the market for voltage regulation is being transformed.
Even though participant utilities recognize the value of voltage regulation as
demonstrated through Phase I of the project, it is too early at this stage for participant
utilities to have made specific plans for incorporating voltage regulation practices in their
planning process. Advisory Committee members indicate that one of the participant IOUs
has specific plans for incorporating voltage regulation efforts into its IRP process within
the next year. This particular utility plans to take a year for internal capacity building
activities such as training staff; disseminating information and building awareness among
different stakeholder groups within the utility; and establishing a business case for
implementing voltage regulation. Other than that, a participant public utility, one that has
been practicing voltage regulation for a number of years, is likely to consider advanced
applications of voltage regulation in the near future.
Global examines market transformation from four perspectives. First, we assess how the
various market transformation drivers in the logic model (presented in Chapter 1) were
affected as a result of the Phase I project. Second, we assess the market potential for DEI
in the Pacific Northwest assuming a broader implementation effort, as envisaged for
Phase II of the DEI project. Third, we consider the barriers (identified in Chapter 4) that
would need to be overcome to make voltage reduction a viable resource option in a
utility’s resource portfolio. Finally, we offer some insights as to the external factors that
would potentially affect the DEI market transformative efforts.
At the end of this chapter, we also provide specific recommendations on what NEEA can
do to help facilitate market transformation for voltage regulation in the Pacific
Northwest.
6.2.1 Logic Model Outcomes
In reference to the specific outcomes identified in the project logic model, Table 28
outlines to what extent the project is on track toward achieving these outcomes based on
Phase I findings and results.

Global Energy Partners, LLC

34

Table 28 Progress Towards Achieving Outcomes Listed in the Logic Model
Outcomes
Progress Towards Outcomes
Short-Term Outcomes (expected changes in 1-3 years)
• Overall, Phase I of the project has been successful in
demonstrating the benefits of voltage regulation in
achieving energy savings, peak demand reduction, and
better reactive power management. Participant IOUs
Recognition of the value of voltage
perceive a higher degree of success as compared to the
regulation as a viable alternative in
public utilities.
participating utility budget setting
• Participants do not consider adoption of voltage
processes for more efficient design and
regulation practices as one of the top priorities. Instead,
operations.
utilities are mainly focused on managing growth-oriented
activities while meeting budget and manpower
constraints within their organizations. While both IOUs
and public utilities face these constraints, IOUs perceive
this to be a greater barrier as compared to public utilities.
• Only one participant IOU is likely to incorporate voltage
regulation as a resource option contained in its IRP. This
is expected to take a year. One of the participant public
utilities already implements voltage regulation in its
distribution system and is planning for advanced
applications.
• Participant utilities have limited familiarity and
Tools
understanding of the guidebook and tools developed
through the Phase I of the DEI project. Only one of the
Development and introduction of tools
Advisory Committee members seems to have a good
(this refers to the ‘Engineers Tool’) that
understanding of the tools developed. Among the
facilitate the analysis of voltage regulation
participant utilities- three public utilities and only IOU
and simplify application of distribution
have reviewed the tools. These comments are applicable
design process.
to the tools in general and do not distinguish between the
‘Managers Tool’ and the ‘Engineers Tool’.
Development, validation and regional
• Since the tools were developed towards the end of the
adoption of a benefits calculator (this
project, participants did not get sufficient time to
refers to the ‘Managers Tool’) that can be
familiarize themselves with the tools.
used in utility efficiency programs
• NEEA is currently discussing possibilities of providing
tools training through BPA workshops, which seems to
be a useful approach.
Phase I of the DEI project has quantified the costs and
benefits of a range of voltage regulation options. Even though
this information is useful for broad consideration of voltage
Successful demonstration and
regulation options, individual utilities will need to conduct
quantification of the costs and benefits of
their own cost-benefit assessment.
a range of voltage regulation
Utilities still need to assess the avoided cost for implementing
implementation options
voltage regulation (similar to other energy efficiency
measures).
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Outcomes
National Reference Partners
Recognition of voltage regulation as a
viable method of achieving energy
efficiency when combined with overall
system design

Progress Towards Outcomes
• DEI project results are being presented at prominent
industry conferences organized by entities such as IEEE,
EPRI, and Northwest Public Power Association
(NWPPA).
• DEI project related articles are also being published in
contemporary industry magazines. In one instance, it was
being cited as one of the ‘most emailed article’.
• The Electric Power Research Institute’s ‘Green Circuits
Initiative’ platform is being leveraged for dissemination
and outreach of DEI project results. This is a national
initiative aimed at improving energy efficiency in the
electric distribution system. The DEI project findings are
likely to be highlighted and disseminated to a number of
utilities participating in the initiative.
Regional Stakeholders
• Phase I results are being presented at Regional Technical
Recognition of voltage regulation as a
Forum (RTF) meetings, which primarily comprises of
viable method of achieving energy
utility representatives who determine which measures are
efficiency when combined with overall
cost-effective and thereby eligible for incentives by the
system design
utility. There are plans to present technical aspects of the
project, specifically focusing on data collection and
savings estimation methodology in the meetings, as well
as training on tools that provide the knowledge and skill
to utility staff for taking the project forward.
• There are plans to undertake tools training through BPA
programs.
• Also, DEI project results have been published in the
NEEA newsletter which has a circulation of almost 2500
in the region.
Achieve 3.3 aMW savings through
Based on results of survey, combined with industry
2007-2009
experience, DEI maximum achievable potential by 2009 is
estimated at 6.0 aMW. The 3.3 aMW goal represents slightly
more than half of the maximum achievable potential, which is
reasonable.
Longer-Term Outcomes (expected changes in 4-6 years)
Utilities use guidebook and decision
Currently, the use of guidebook and tools by utilities is
making tools to implement distribution
extremely limited.
efficiency measures
Utilities incorporate voltage regulation as
Close to 60% of the participant utilities are likely to adopt
a standard practice
voltage regulation as a standard operating procedure. Public
utilities seem more likely to incorporate voltage regulation as
compared to IOUs (62% of public utilities as compared to
50% of IOUs).
National Reference Partners
Current activities (as discussed under short-term outcomes)
National standards in place to support
indicate that efforts are being undertaken in the right
distribution voltage regulation
direction. However, we are not in a position to assess whether
Regional Stakeholders
these outcomes will actually be realized in the next 4 to 6
Regional policies in place to support
years.
distribution voltage regulation

Utilities achieve 8.7 aMW savings through
2010-2014
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Based on results of survey, combined with industry
experience, DEI maximum achievable potential by 2014 is
estimated at 19.1 aMW. The 8.7 aMW goal represents
slightly less than half of the maximum achievable potential,
which is reasonable.
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6.2.2 Market Potential Assessment
Under the premise of a broad-scale implementation of voltage regulation in the Pacific
Northwest, Global conducted a high-level assessment of market potential. The detailed
analysis of market potential is contained in Appendix F. The analysis distinguishes
between IOUs and public utilities. Global’s approach was to draw from historical
consumption for all utilities in the PNW region, using data from the NWPCC for this
purpose. We then segmented the base usage for the sectors and regions that are most
appropriate for voltage regulation: residential and small commercial sectors, and urban
and suburban regions. Once the sub-segments were identified, we looked at the technical
potential for voltage regulation, drawing upon the findings of the Phase I DEI impact
evaluation conducted by RW Beck. Finally, we used the results of Global’s survey of
DEI participants and non-participants to estimate market acceptance rates.
Based on the best information that was available for conducting the market potential
analysis, we determined that in the short-run (by 2009), the market potential of voltage
regulation for the Pacific Northwest region could be as high as 6.0 aMW. Over the
longer-term (by 2014), the market potential could increase to 19.1 aMW. These figures
compare favorably with the short- and long-term DEI goals set forth by NEEA in the
Logic Model. The DEI project final report estimates the potential energy savings for the
Pacific Northwest region to range from 100-150 aMW (for Voltage Reduction only) to
245-270 aMW (for voltage reduction with all improvements and all loads). These are
estimated over a 15 year period. Global’s potential estimate compares favorably with the
goals set in the Logic Model. The potential estimates are considerably lower than the
regional savings projections in the DEI project’s Final Report.
6.2.3 Market Barriers
A number of barriers exist that impair utility implementation of voltage regulation and
thus impede market transformation. Some of these are:
•

Lack of a strong business case for considering voltage regulation provides little
motivation for utilities to launch implementation efforts. This is especially relevant
for IOUs as compared to public utilities.

•

Absence of measurement and verification methods and protocols for verification of
energy and demand savings associated with voltage regulation activities is likely to
hinder utilities’ consideration of voltage regulation as a resource option.

•

Small-sized utilities (especially the small public utilities) are likely to require outside
assistance in training utility staff on the guidebook and tools. These utilities are
unlikely to have sufficient internal resources to fully familiarize and train their staff
on the procedures outlined in the guidebook and the tools for voltage regulation.

•

Organizational challenges within a utility pose barriers to implementation of voltage
regulation techniques as an energy efficiency option. Groups such as distribution
engineering/operations and energy efficiency/DSM do not have a history of
collaboration for energy-efficient design, and, especially in larger utilities, do not
have well-established communication mechanisms to facilitate such collaboration.
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•

Voltage regulation-related benefits are yet to be demonstrated for commercial and
industrial customers. Thus, utilities are unlikely to consider voltage regulation in their
budget-setting process.

•

Lack of robust studies that address potential impacts on customer end-use equipment
is likely to inhibit utilities from considering voltage regulation.

•

Utilities usually face budget and manpower constraints and allocate resources toward
load growth. If voltage regulation is not positioned as an option that can directly
offset load growth, utilities are unlikely to consider it as a high priority.

•

The lack of a comprehensive cost-benefit assessment that takes into consideration
factors such as internal resources, projected load growth, and impact of likely future
regulations, is likely to restrict business considerations for implementing voltage
regulation.

•

Utilities tend to focus on end-use efficiency and do not treat voltage regulation at par
with other energy efficiency options. The industry perceives that traditional energy
savings measures yield higher savings with lower impact (e.g., very low or no
concerns related to service quality). Therefore, traditional measures are preferred over
voltage regulation for attaining energy savings.

6.2.4 External Driving Factors
The following external driving factors are outside the scope of the DEI project. They are,
however, likely to influence utility consideration of voltage regulation, and thereby affect
market transformation.
•

Rapid growth in demand for electricity, coupled with rising energy prices, is
providing an impetus to energy efficiency activities. Current regulations related to
aggressive energy savings targets in many states is likely to drive utilities to consider
additional energy savings opportunities along with the traditional ones. In that
context, voltage regulation is likely to be considered as an option in the energy
efficiency portfolio of utilities. Also, growing environmental concerns related to
global warming are likely to drive utilities to consider new opportunities, within
which voltage regulation may be an option.
An existing statute in the state of Washington, statute I-937, allows utilities with more
than 25,000 customers to count distribution system efficiency toward meeting their
conservation goals. This is likely to prompt Washington-based public utilities to
adopt voltage regulation practices, which could inspire public utilities in other regions
to emulate their experience.
Also, in the northwest region, the Northwest Power and Conservation Council
(NWPCC) plans to incorporate voltage regulation as a specific resource option in its
sixth plan, based on findings from the DEI project. The plan is likely to set targets for
utility distribution system improvements.

•

Current industry activities in grid modernization and “smart grid” development are
likely to positively influence adoption of voltage regulation practices by making
essential information more readily available. Many utilities are considering
deployment of advanced metering infrastructure and investment in advanced
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communications systems. Deployment of advanced metering infrastructure is likely to
greatly facilitate voltage monitoring and control. An intelligent grid infrastructure is
also likely to detect under-voltage problems, if any, thereby addressing related utility
concerns. Similarly, it will provide information on end-of-line voltage conditions,
enabling better control of service quality.
•

As more utilities adopt comprehensive distribution planning processes, voltage
regulation practices are likely to be integrated into their plans. Utilities want to ensure
that existing assets are utilized efficiently before planning new investments. Voltage
regulation may be considered as an option for optimal utilization of existing assets.
Also, regulatory requirements for utilities to reduce line losses and enhance
distribution system efficiency are likely to drive utility adoption.

6.3 Needs Assessment for Utility Adoption of Voltage Regulation Practices
The primary requirements for utility adoption of voltage regulation practices can be
broadly categorized into three groups: technical requirements, business requirements, and
regulatory requirements. The assessment for each follows.
Technical Requirements
• At the present time, neither IOU nor public utility management has assessed
distribution system suitability for voltage regulation. Each utility will need to
undertake a system-specific assessment to account for unique features such as
customer mix and load characteristics. For example, for rural utilities, it may be
problematic to adopt voltage regulation with long feeder lines.
• Utilities need assurance of the reliability of voltage regulation technologies in terms
of their overall system operation.
• Technologies that enable voltage regulation need to be mature, cost-effective, and
readily available. More research, field trials, and stage tests are needed before utilities
will readily accept these technologies.
• The technical viability of voltage regulation practices for commercial and industrial
customers must be established.
• Measurement and verification protocols need to be set up for evaluation of voltage
regulation options and quantification of associated impacts.
• Standard engineering practices are needed that cover various aspects of voltage
regulation practice, such as methods for design and modeling of the techniques,
metering methods, maintenance requirements, etc.
Business Requirements
• The annual savings and payback period for an investment in voltage regulation need
to be estimated to demonstrate the cost-effectiveness of such activities.
• Utilities need to compare voltage regulation to other energy efficiency options. They
need to establish that voltage regulation yields comparable or higher savings as
compared to end-use energy efficiency measures.
• Utilities must be assured of the availability of voltage regulation tools, training, and
technology to consider this resource option.
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•
•

•

Utilities need to do a life-cycle cost analysis and present strong business reasons for
adopting voltage regulation in making a case to upper management.
Field study results must sufficiently prove that customer service quality is not
adversely affected by voltage regulation activities. The assessment of customer
impacts requires multiple tests and demonstrations to establish that there are no
negative impacts on the life and operations of customer end-use equipment.
Utilities generally need more information about voltage regulation practices and
associated costs and benefits, and need specific, additional training of utility staff.

Regulatory Requirements
• Appropriate PUC regulations will need to addresses IOU concerns related to ‘loss in
revenue’ associated with adoption of voltage regulation practices. Public utilities will
also require that ‘loss in revenue’ concerns be addressed by the appropriate agency.
Specifically, utilities will require that voltage regulation is considered at par with
other energy efficiency options to permit recovery of revenue lost as a result of
lowered kWh sales to customers.
6.4 Recommendations
This section presents two sets of recommendations. The first set of recommendations
relates specifically to the results of Phase I. These recommendations are provided for
consideration by NEEA and other associated parties in moving forward with the DEI
project into its next phases. These recommendations are focused on accelerating market
transformation for voltage regulation practices in the northwest region based on work to
date. The second set of recommendations are more general in nature and are intended for
Phases II and III of DEI or a similar regional effort to transform the market for voltage
regulation. These recommendations relate to what Global assesses to be the market
conditions that would most facilitate adoption of voltage regulation practices by utilities,
both within the northwest region and outside.
6.4.1 Recommendations for attaining Market Transformation in the future phases of
the DEI project
•

Present project findings in a ‘non-technical’ manner to help establish a business
case
To some extent, market transformation depends on utilities’ grasp of the net benefits
of voltage regulation. For utilities to establish a business case for voltage regulation
based on the DEI Phase I project findings, NEEA will need to present the project
results in a “non-technical” manner to utility upper management and other relevant
stakeholder groups within a utility. The net benefits to a utility must be presented in a
clear and concise manner.
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•

Provide assistance to small-sized utilities in the region for further consideration
of voltage regulation activities
Smaller utilities in the region may have limited internal resources and require further
assistance and close cooperation from NEEA to take Phase I results forward. NEEA,
with assistance from such parties as BPA and NWPCC, will need to train utility staff
(both managers and engineers) on how to use the project guidebook and tools for
practicing voltage regulation. NEEA will also need to provide assistance to smallsized utilities on voltage regulation technologies.

•

Undertake extensive information dissemination and outreach efforts
Suggestions for specific marketing and outreach efforts include:
 Present DEI Phase I results at prominent engineering and operations
conferences to gain the endorsement of other associations and groups,
including national reference partners such as Edison Electric Institute (EEI),
National Rural Electric Cooperative Association (NRECA), IEEE, and
American Public Power Association (APPA).
 NEEA should encourage some of the utility participants (especially larger
utilities) to share their project experiences with peers through specific case
studies. Case study examples are useful for sharing among utility managers
and engineers.
 Publish articles on the DEI project in widely circulated industry magazines
that frequently have articles related to distribution automation. Examples
include Electric Light and Power, Transmission and Distribution World, and
IEEE’s Spectrum.
 Encourage project contractors to undertake outreach efforts through their own
channels and networks, and to present project results at prominent regional as
well as national conferences and workshops.
 Leverage BPA programs to publicize project results and provide training on
tools. This is especially relevant for smaller utilities, which will need
considerable assistance in using the tools. Along with this, ensure that utilities
can effectively use the information provided in the guidebook and can follow
the steps outlined for implementation of voltage regulation activities.
 Create a FAQ list on voltage regulation that addresses the common reasons
why voltage regulation is not considered. Present information on project
experience with some of the commonly perceived problems (i.e., the extent
problems occurred/did not occur), and examples of how the problems were
addressed during Phase I of the project.
 Prepare fact sheets on common concerns related to the impact of voltage
regulation on end-use equipment and how the Phase I project addressed those
concerns.
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•

Solicit greater feedback and input from participant utilities in planning future
efforts.
Neither NEEA staff nor the project contractors received any feedback on the final
report or on the guidebook and tools7. Both NEEA and contractors need to actively
solicit feedback on project deliverables from participant utilities. Participant utilities’
opinions can be sought through telephone interviews, web surveys, and by organizing
discussion sessions either online or at a physical location. NEEA will need to discuss
with participants their perspectives on future prospects for the project: their
assessment of likely challenges, and suggestions on moving forward. This
participatory approach is likely to instill confidence among utilities and to also help in
project planning.

•

Exercise caution in influencing regulations that require utilities to implement
voltage regulation
The general sentiment from IOUs (as represented in the interviews) is that they would
not appreciate NEEA meddling in regulatory affairs. Utilities need time to conduct
their internal assessments (both technical and economic) before embarking on future
voltage regulation efforts. Therefore, NEEA should be cautious in undertaking any
efforts to influence regulations in the region.

6.4.2 Overall Recommendations for Facilitating Adoption of Voltage Regulation
Practices
As mentioned earlier, the next set of recommendations relate to market conditions that
would most facilitate adoption of voltage regulation by utilities, both within the
northwest region as well as outside. These are general system-level recommendations and
do not specifically relate to Phase I of the DEI project.
•

Assess existing utility system configurations for adoption of voltage regulation
Information is lacking on existing utility system configurations and what changes are
necessary to deploy voltage regulation practices. A part of that should involve
comprehensive cost-assessment for retrofitting existing substations for adoption of
voltage regulation practices. These data will better enable utilities to evaluate the
technical and financial feasibility of voltage regulation practices.

•

Conduct studies that assess impacts on customer end-use equipment and service
quality
Strong skepticism persists related to adverse impacts on customer end-use equipment
(equipment life and operation) associated with voltage regulation. Any efforts to
encourage adoption of voltage regulation practices will need to address this issue by

7

The fact that NEEA and contractor staff had not received any feedback may be partly attributed to the
timing of the interview and the time at which the guidebook and tools were made available to the utilities.
The guidebook and tools were released near the end of January, 2008. We conducted interviews with
NEEA and contractor staff during the middle and end of March, 2008. Therefore, at the time of this study,
more than a month and half had elapsed since the release of the guidebook and tools.
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practical demonstration of impacts on equipment and comprehensive customer
surveys to assess service quality implications.
•

Set up Measurement and Verification (M&V) protocols
Measurement and verification protocols are needed for evaluation and verification of
savings. As with other energy efficiency measures, savings verification is essential
for utilities to consider adoption of voltage regulation practices and for regulators to
provide appropriate incentives. These protocols must be technically sufficient to the
Regional Technical Forum yet reasonably straightforward for utilities to implement.

•

Develop a business case framework for adoption of voltage regulation practices
Utilities need a business case that includes a comprehensive cost-benefit assessment
of the different options for voltage regulation and estimates economic parameters
such as annual savings, payback period, avoided costs, life-cycle cost, net present
value, and payback period. The assessment needs to be at par with what is considered
for traditional energy efficiency options.

•

Solicit upper management support in making a case for adoption of voltage
regulation
In soliciting upper management support, there is a need to assess the business
requirements of utilities and position the project accordingly. Getting the buy-in from
upper management will be helpful in gaining overall acceptance and support within
the organization and overriding any internal barriers posed by operations and
engineering staff.

•

Encourage cooperation between energy efficiency and operations groups at
utilities
Successful adoption of voltage regulation practices requires a close working
relationship between a utility’s energy efficiency and operations groups.
Traditionally, the functioning of these two groups is compartmentalized. Any
organization spearheading adoption of voltage regulation efforts will need to be
cognizant of this fact and promote cooperation and collaboration between the two
groups.

•

Undertake capacity building efforts for utilities
Building internal capacity for voltage regulation should involve education and
training of all levels of utility staff that are likely to be associated with program
implementation. Education and training is also needed on how voltage regulation
activities could dovetail with grid modernization and distribution system automation
activities.

•

Address utility concerns related to “loss in revenue” through appropriate
legislation
Any future adoption of voltage regulation practices by utilities will need to address
utility concerns related to “loss in revenue” caused by supplying electricity at a lower
voltage to end-use customers. Appropriate regulations must ensure voltage regulation
is treated in a similar fashion to other energy efficiency options.
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Appendix A: Detailed Findings from Advisory Committee Interviews
I. Interview with IOU Representative #1
Q1. What were your utility’s objectives for participation in the DEI project and to what
extent have those objectives been fulfilled?
The objectives were•

To prove through research the savings associated with voltage regulation- Scientific
results have proved the savings associated with voltage reduction. It confirmed the
savings that were already in front of the utility. The project was very successful in
doing that.

•

To get the buy-in and understanding from relevant stakeholders within the utility,
through active participation in the project, so that they know what practices are
available for voltage reduction and what the associated savings are with voltage
reduction.

More effort is needed to sell the concept within the utility- not so much at the top, but
even with some of the engineers who were not abreast with the DEI project results and
have not reviewed the report. Continued education is needed
Yes, the project has been successful in demonstrating savings associated with voltage
regulation practices.
Q2. To what extent has the project been successful in establishing a business case for
voltage regulation considering the economics/financing aspects?
The report and the results from the project allow individual utilities to estimate what the
potential is for energy savings- on what can be achieved. Drawing on that, it is on the
individual utilities to assess their policies as to where they can take this effort. It gives the
impacts on the customer and the utility- the breakdown into customer and utility savings.
The financial/business case will need to be constructed for each utility- depending on
whether it is an IOU or a public utility. But the information from the project is sufficient
in trying to establish a business case.
Q3. Are you familiar with the tools developed in this project? In your opinion, how useful
are these tools in a utility’s considerations for voltage regulation?
The tools were developed primarily for the smaller utilities that may not have their own
technical resources to assess their system; needed a quick and dirty rule of thumb for
addressing the issue.
At our utility- interested staff may use tools and resources already existing with us to
guide their decision-making process. They are unlikely to use the tools that the DEI
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project has developed. Our utility is likely to take a different analysis approach, as we
have a lot of data at their disposal.
Q4. What were the primary challenges faced during the course of your utility’s
participation in the project?
•

Load research project
Couple of customer-related challenges when HVRs were installed in their homes. But
these were mitigated. This did not play as a negative on the project. It required some
additional resources to deal with these issues. Some of these were expected and dealt
with.

•

Pilot project:
There were a couple of equipment and setting issues that created some noticeable
impact. It required technical troubleshooting from planning and operations. We
expected this kind of problem- successfully managed. It made a few engineers
internal to the company question what we were doing and why we were doing it.
There were skeptics within the company. Some staff did not like cycling of the
voltage- did not like the voltage moving around every other day. One of the utility
staff complained about very low voltage. He had to be explained that a large part of
the low voltage was being caused by factors unrelated to the project- like old wiring
and equipment causing voltage drops. These kinds of complaints were an exception,
rather than a rule. I do not view this as particularly problematic going forward. The
person did not have adequate information on what was going on. In future, it may be
beneficial to communicate information to utility staff as well as to customers who are
likely to be affected.

•

Resource availability issue- It was a challenge to get people to do additional work.
This type of project comes on top of regular activities. There was rapid growth in load
taking place at our utility with lot of construction activities going on- it was difficult
to allocate resources to a research project. Activities took a long time to complete
because people were not available. Similar problem was experienced by other
participant utilities too.

Q5. Drawing on your experience with Phase I, what is likely to be your utility’s strategy
going forward?
There are plans to align internal utility activities around the project, addressing some of
the issues related to - what needs to be done; how do we do it; how do we implement
these types of changes throughout the company; and who is going to make these
decisions;
Also plan to educate and provide information to utility staff on what has been going onkeep upper management informed and obtain their support too. There is a need to work at
the management level. Our utility is likely to take a year for alignment, education and
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information before starting out on broader implementation throughout the company. Both
engineering and operations side of the company are going to be educated and informedboth sides need to work together for the success of the project. The Phase I did get upper
management support.
Q5. What are your suggestions on NEEA’s role for the next phases of the project?
I think that the broader recognition, acceptance and implementation of these techniques
throughout the region provide political incentives and political coverage towards
proceeding with these types of fundamental changes.
Our utility had been practicing voltage regulation for a while now before this study was
undertaken. Participation in the project provided further incentives to improve and
sharpen those voltage regulation practices related to energy and demand reduction. A
status quo situation has been prevailing for a while now- our utility did not know where
to take it forward. Participation in the DEI project allows our utility to understand where
exactly the value can be added. We have been doing it for a while and everybody used to
say- ‘we are already doing this and it has been working fine; we do not want to do
anything that is going to invite new problems’. People defended the status quo because
they did not know where they were going. But the recognition that these practices are
being followed by other utilities in the region gives it better chances of acceptance within
the company.
NEEA’s role should not just be restricted to the administration of the report and
education on CVR- the utility itself can undertake those activities. But the recognition
that all others are doing this too- therefore it must be safe- will be useful. The
acknowledgement that other utilities in the region too are pursuing these practices would
provide coverage for our utility- the recognition that the utility’s peers are doing it alsothat they are not out there alone is extremely valuable.
Q6. What are your utility’s plans to integrate voltage regulation practice into the IRP
process?
Our utility is working towards that. There are some issues related to organizational
structure- IRP is administered by the ‘Energy Affiliate’ or merchant side of the company,
while voltage regulation practices are related to the technical engineering and operations
side of the transmission side of the company. This will need to be addressed.
The way to effectively do this is through conservation or DSM forecasting. Before that,
the implementation program needs to be in place and ascertain the savings, and the
program needs to be defined. It’s likely to be a year before CVR practices are rolled into
the IRP.
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Q7. Was the DSM side of the company involved in the DEI project?
The DSM group was aware of the project- they were not directly involved. One of the
DSM group staff is also on the NEEA board too.
Q8. What do you foresee as the primary challenges prior to implementation?
It’s a priority issue for the utility- the value of voltage regulation practices will need to be
demonstrated. The way to overcome the priority for implementation is to demonstrate the
broader value back from the IRPs to the retail side of the utility which is involved in
serving the final customer;
Our utility is also likely to face material and personnel constraints in doing additional
work as we are in a construction-intensive period due to the growth being experienced.
This kind of ‘non-essential’ work is going to have a low priority. Adequate
demonstration of energy and capacity savings through voltage regulation practices may
shift this to a high priority task- which in turn would require less construction and capital
requirements for building extra capacity. This would imply a re-deployment of capital
and manpower resources.
Q9. Is voltage regulation likely to be considered as an energy efficiency option?
Yes. This is likely to be considered at par with other energy savings/conservation
options.
Q11. Has there been any change in utility awareness regarding CVR in the past 5 years
or so?
I have been talking to a number of utilities around the country while the DEI project has
been underway. There are some utilities around the country that practice voltage
regulation as part of Demand Response, i.e. they lower the voltage during times of peak
demand. They do not actively manage and operate at lower voltages all the time- have not
adopted this as a standard operating procedure. Therefore utilities are aware of it, but
have not considered this as a priority. For most companies, the operating side of the
company is concerned with not letting the voltage go too low, rather than seeing how low
the voltage can be kept.
Q12. Are utilities likely to take a fresh look at the results from the DEI project?
I consider that the timing of the project is appropriate in light of the emissions policies
and RPS that are being considered both throughout the west as well as other regions of
the country- energy saved is ‘green energy’. There is likely to be considerable policy and
political pressure in considering efficiency savings and conservation measures. Utilities
are reinvigorating that part of the business- they are looking for additional energy savings
opportunities in addition to the traditional energy savings options.
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Q13. Are people talking about CVR in conferences/workshops etc.?
This has not been brought up in any of the recent conferences attended; not sure as to
whether this is on the broader radar screen yet.
Q14. Are there any other efforts anywhere else in the country?
Not aware of any other efforts that are actively pursuing voltage regulation in the manner
that NEEA has been doing. Utilities in the northwest region have expressed a high degree
of interest. RW Beck is presenting some of the project information to the Energy Trust of
Oregon- this is likely to be the first step in public dissemination of the information.
Q15. Are any of the emerging market trends related to grid modernization activities likely
to influence voltage regulation?
Gridwise and other grid modernization activities (related to smart grid development) have
the potential to leverage more information. Some of the technical limitations towards
practicing voltage regulation revolve around information availability.
The other idea is that if voltage can be regulated at the end-use appliance level, it is
possible to optimize the operation of the appliance. Most of the appliances are designed
to operate within a voltage range, conforming to the ANSI standards. But there has been
some research going on to see whether an appliance can be made to operate at a certain
voltage point/level and then able to control itself- e.g. plug loads of computers that are
operating on D.C voltage. Some of this has been specifically called out in the Energy
Policy Act of 2005.
There are 2 ways- one is to operate the system around the voltage ranges allowed by the
end-use equipments. The other is to fundamentally change the way the equipment itself
operates- alter the equipment design itself and change the manufacturing specifications of
the end-use equipment. This is the interplay with some of the other efforts.
Q16. What policies/regulations are likely to influence CVR?
Legislative policies are likely to have an impact- not so much policies by the utility
commissions. Legislative policies do not have much consideration for the technical
aspects- they may push CVR if energy savings are perceived. There is a great likelihood
that legislative policies similar to RPS in achieving energy savings/conservation is likely
to come in the future;
Q17. What do you perceive to be the three primary requirements for making voltage
regulation practices more commonplace among utilities?
•
•

Education
Equipment availability-e.g., HVR, equipments for controlling substation voltage that
are relatively inexpensive but do not currently exist. There is a need for availability
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•

and development of the technology, which goes hand-in-hand with the market
development
Need to set this up as a priority item for the utility- would not prefer this to be a
regulated item and be imposed on the utility. We would like to perceive this as
something that would enhance the quality of service being delivered to the customers.
Would like to be considered as an energy conservation option and also one which
enhances service delivery to customers; customer-service driven motivation to move
it to a high priority item.
More active management and monitoring of the voltage being delivered to customers
is possible through practice of voltage regulation. Through the setting up of control
and feedback systems that some of these require- it is possible to deliver a more
constant voltage to the customer which in turn would enhance service quality.

Q18. What role should NEEA play or not play in all of this?
We would not like NEEA to influence regulators in any way and mandate this on utilities.
We would like to adopt a partnership approach and take this forward. NEEA should work
through the utilities and provide support- would not like ‘market transformation’ to take
place through policy directives, but rather through a ground-up approach.
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II. Interview with IOU Representative #2
Q1. To what extent has the Phase I of the DEI project been successful/unsuccessful in
fulfilling its objectives?
From the engineering perspective- energy savings were realized with around 3%
reduction in voltage. Substantial changes would be required to the standard substation for
adapting CVR. Our utility will need to change specifications at substations by adding
CTs to the feeders. The part involving reduction in voltage would be relatively simple to
operationalize- but the requirement for substation specification changes makes it look
more difficult.
Q2. What is needed for establishing a business case for CVR?
Energy savings has been demonstrated, but the utility has not considered how much it
would cost to retrofit existing substations by adding CTs to the feeders and bringing that
into LTC. Energy savings have been demonstrated- but our utility has not looked at how
much it would cost to retrofit existing substations.
Q3. Are you familiar with the tools developed in this project? In your opinion, how useful
are these tools in a utility’s considerations for CVR?
I have not seen the latest version- so will not be in a position to comment on this.
Q4. What were the primary challenges faced during the course of utility’s participation
in the DEI project?
Pilot project fell outside the scope of normal project management activities at the utility.
It did not fall into any of the other projects that the utility was working on- therefore it
was difficult to get utility staff time and commitment for the project. It took considerable
effort to get the project up and running.
Pilot activities did not fit into the regular accounting and financial process- therefore
extra effort was needed to do things differently for the pilot. This is a common issue for
all pilot projects.
Q5. What was the extent of management support at your utility for the project?
Energy efficiency side of the utility was extremely supportive of the effort. The upper
management was periodically updated on the state of activities.
Q6. What is required for adoption of CVR at your utility?
There is a requirement for cost assessment for retrofitting substations before any further
action can be taken.
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CVR would need to compete against all the other options that are available for
establishing efficiency gains- it would have to be evaluated at par with other items. We
will need to assess savings vis-à-vis costs at the same level with other projects. It will
require comprehensive evaluation by the planning group. I believe that the information
required for conducting an evaluation of CVR is available- but I don’t think that the
information has been applied for evaluation.
Q7. Are you aware of customer side issues/complaints at your utility?
The only issues that I am aware of is that somebody had heard that the utility was
lowering voltage and expressed concerns due to past experience related to low voltage.
He was concerned about damages to his property- but this customer was not even on the
feeder where the low voltage was being applied.
I am not aware of any other complaints.
Q8. In your assessment, are CVR practices becoming more commonplace among utilities
in the past 5 years or so?
I believe that utilities are trying to run their distribution system more efficiently. As
distributed automation starts becoming a common practice/mainstream among utilities
with monitoring and voltage profiling down the length of the feeder- CVR is likely to
gain importance among utilities.
As people start putting in their UPS systems that are capable of measuring input power,
they will have increased awareness on their voltage levels. This could mean that people
would like to have a tighter supply voltage range for their equipments. CVR is likely to
be one of many choices for better voltage control as equipments become more
sophisticated. Customers are likely to demand much tighter voltage range in the future
than what is prevalent now- most people do not know what their voltage is.
CVR would become easier to apply with monitoring down the distribution system. There
is likelihood for having more interconnected feeder system with distribution automation
activities that monitor energy use, current imbalances, and voltage. So there is likely to
be more efficient operation of the distribution system with distribution automation
activities- a part of that would be operation at a lower voltage so as to be able to reduce
losses.
Q9. Do you consider that there has been an increased awareness and information related
to voltage regulation practices?
No, not in the northwest- with the exception of Snohomish. People have not watched
voltages beyond the substation feeders. The only time people have been concerned about
voltage is when they have faced customer complaints related to voltage- either low or
high.
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Q10. Are the benefits of CVR well-demonstrated in the industry?
There are some concrete savings amounts demonstrated through the DEI project.
There is not much awareness in the industry related to CVR. Outside of the participants
in the DEI project- there is not much awareness in the industry related to CVR except for
a couple of other utilities. One of them is Georgia Power- the other is a Canada based
utility, either Hydro One or Hydro Quebec.
I am not aware of any CVR-related activity in the northeast.
Q11. What regulations are likely to have an impact on distribution system efficiency?
CVR will have to be considered along with efficiency options, both from a technical and
financial standpoint. As stated earlier, the costs associated for retrofitting existing
substations will need to be considered.
Q12. Is it more likely that voltage regulation will be used under emergency conditions for
peak load reduction rather than as a standard operating procedure?
It would be desirable to regulate voltage under peak conditions. Planning department
would best be able to address that, and the manner in which tools can be used for
regulating voltage under emergency conditions.
Q13. What do you think NEEA’s role should be in facilitating adoption of CVR practices
by northwest utilities?
Not very sure- my colleague may be able to address that better. I think that there are plans
to influence regulators as well as to undertake education and awareness building efforts
in the next phase.
Q14. What do you consider to be the three primary requirements for adoption of CVR
practices by utilities?
•
•
•

Look at the existing substation design and see whether there exists an ability for
voltage reduction
Adopt some kind of voltage monitoring on the distribution system- down the length
of the feeder
Come up with a dollar value to the savings on an annual basis
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Q15. What are the three primary barriers that have restricted adoption of CVR practices
by utilities?
From our utility’s perspective•
•

Method for setting the LTCs is not absolutely clear. The utility used one form, but
there are other methods for changing the setting on the transformer LTC. This will
need to be clarified.
Being able to monitor the system- making sure that customer’s voltage is not
adversely affected. The fact that there were no customer complaints does not mean
that the voltage never went below the acceptable range. The utility does not exactly
know how CVR affected the customer’s voltage- there is no information on that. This
will need to be monitored in the future.

Q16. What specific actions do you recommend for adoption of CVR practices by utilities?
•
•

Education
Demonstration- as is being done in Canada

Energy efficiency will be more at the forefront with rising energy prices. Increased
generation load on the distribution system is likely to induce more monitoring of the
distribution system- this will give everybody a clear picture of what the voltage profiles
are. A smarter customer with information on voltage levels inside the house is likely to
force utilities to adopt better voltage monitoring and control practices. Smart metering is
also likely to help.
Planning groups within utilities need to be made aware of the results of the project.
Q17. Any other comments/suggestions?
Participating in the project was a great learning and educational experience.
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III. Interview with IOU Representative #3
Q1. What were your utility’s objectives for participation in the DEI project and to what
extent has Phase I been successful/unsuccessful in fulfilling those objectives?
Our utility has been experiencing 2-3% load growth a year at peak. The rapid growth
requires siting of NG plants. It is extremely expensive to add new generation resources.
Investment in energy efficiency is the least expensive method to offset part of the load
growth- has the potential to curtail around 30 MW of demand every year.
The report showed that the DEI project demonstrates the ability for 2-3% efficiency
gains- to that extent it fulfilled the utility’s expectations.
Q2. Has the project adequately demonstrated the benefits associated with CVR?
The DEI project has been successful in demonstrating the benefits associated with CVR.
Especially at Idaho power, there has been a rapid growth in air-conditioning and motor
type load. Project was successful in demonstrating energy savings benefits associated
specifically with these types of loads.
Q3. Do you consider that there are further requirements for demonstration of benefits
associated with CVR?
Our utility deployed a couple of practices1) Remote End-of-the-line voltage feedback to control load tap changing transformers.
This method reduced the voltage by revising the settings on load tap changing
transformers. It used conventional technology in a new way. Technique demonstrated
benefits- nothing more is needed. No more pilots are needed.
2) Load research project- we need to look at load profiles of houses in which HVRs
were installed and have a projection of impacts on the entire service territory. Specific
types of loads were represented. We need to have the load information for
aggregation across the service territory. Participation in this project also proved to be
very useful.
Q4. How far has the project cost-effectiveness and business case been established?
I am a little concerned about this aspect.
This assessment would vary according to the utility ownership- whether a utility is
investor-owned or whether it is a public utility.
The cost-benefit assessment for an IOU primarily depends on its rate structure. The
primary concern is related to loss of revenue associated with Conservation Voltage
Reduction, due to lowering of energy sold to customers.
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One needs to be cautious about pushing for a business case for CVR. Our utility would
like to go slow on that front. Our utility would first of all like to work locally with the
Commission and get it established. The situation for the PUBLIC UTILITYs is different,
since they work directly for the consumers.
Q5. Is your utility likely to consider voltage regulation practices as an energy efficiency
option?
Our utility is hoping that, next year, it will be able to utilize the energy efficiency rider
for CVR. Hoping at this point- but there is no guarantee. It is hoping to engage in the
process this year. We would like NEEA to give time to the IOUs to sort this out before
NEEA dives into it.
Q7. What are your utility’s plans for integrating voltage regulation practices into your
IRP process?
Just like any other efficiency gain on the demand side- this too will be integrated into the
utility’s IRP.
Q8. Are you familiar with the tools developed in this project? In your opinion, how useful
are these tools in a utility’s considerations for CVR?
I know the tools were being developed, but I am not familiar with the tools and the
guidebook. Were they released along with the final report?
We intended to use the tools for internal education at Idaho Power during this yearhowever we have not spent anytime yet working on it.
We need some time to use the tools before any kind of assessment of tools can be done.
Q9. What were the top three challenges faced during the course of utility’s participation
in the DEI project?
•
•
•

Delays associated with the HVRs that delayed the entire project. There were some
issues with the HVRs- most of which were resolved, but not all were.
Working on a research project which is off the mainstream utility activities and do not
fit into typical utility capital projects. Allocation of resources is difficult- takes extra
effort to get the project done. Utility is not staffed to undertake research activities.
Day-on day-off voltage regulation posed technical challenges. The timers used by the
utility drifted that created some trouble. There were some difficulties with the settings
on the Load Tap Changing Transformer (LTC). The day-on operation would be fine
with the CVR testing. But on the day-off operation with the traditional voltage
settings but with a higher R compensation value, the feeders were driven to the
maximum voltage on a regular basis.
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There are people within the utility who opposed undertaking the pilot and who are also
going to oppose any further efforts towards implementation. Other utilities too are likely
to face similar obstacles. Individuals in influential positions can put a stop to an effort
like this. Therefore, it’s going to take a strong commitment from the utilities along with
top management support for taking the effort forward.
Utilities need support of experienced, credible individuals. The future phases need to be
implemented/rolled out with caution.
Q10. Specifically, during the course of your participation- are you aware of any
customer complaints related to this project in your utility’s service territory? If so, what
kinds of customer complaints or any other kinds of customer issues did you encounter?
How were these overcome? Discuss.
There were a few customer complaints related to the Load Research project- not with
voltage regulation. Meter communications sometimes created problems for DSL and
standard phone lines. There were around 8 complaints out of a total of 80 customers who
had HVRs installed. All of these complaints were related to the metering and not to the
voltage regulation at all. Just 2 customers’ dropped out- but others continued
participation in the project. There were customer issues around the adverse impact on
aesthetics created by the HVRs. The HVRs were mounted on poles. Customers were
willing to participate in the study- but they were glad when the devices were removed.
On the pilot side- just 3 customers experienced very low voltage problems- the voltage
levels had dropped down to a very low level. Therefore, the modeling of the system was
not as accurate as predicted. So operations had to temporarily suspend on those feeders
and new set-points were established.
Q11. Drawing on your current experience, how ready is the project for implementation at
your utility?
One year required for- training of utility staff on CVR, identification of capital projects
that would be required for the utility to operate on a reduced voltage, and set aside
resources for potential revenue loss due to the reduced voltage. Our utility requires at
least one year before implementation can take place. If areas for capital improvements are
identified during the fall of 2008- the improvements would not take place until 2010.
There maybe some places where the rollout can take place in 2009- but mostly it is going
to take place in 2010.
Q12. Do you consider that CVR practices have become more commonplace among
utilities in the past 5 years?
CVR practices were well-established among utilities during the 70s and the early
eighties. I am not aware of any significant movements in the market since that time.
The utility goes through boom and bust cycles- and that drives this as much as anything.
Forecasts for rising demand is likely to fuel energy efficiency considerations, within
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which voltage reduction for energy conservation may be considered as an option. Current
situation is similar to what was being experienced during the seventies- so there is likely
to be increasing interest in energy efficiency and conservation options,
Q13. What do you consider to be the current level of industry awareness and information
on this topic?
I have not seen much, although I am not much plugged into the industry activities. This is
not a mainstream activity at all for utilities. Some utilities on the east coast use voltage
reduction for peak load reduction under emergency conditions.
Q14. Are there any emerging market trends that are likely to drive adoption of CVR
practices by utilities?
CVR is a philosophical choice by a utility- how committed they are to energy
conservation. The efforts are primarily going to be driven by the utility’s commitment to
energy efficiency and DSM.
The largest influencing factor on whether CVR can be undertaken by a utility is it’s
distribution system design- whether in the design of the distribution feeder a 4 volt drop
or a 8 volt drop is allowed.
Smart grid efforts are likely to influence utility’s consideration of CVR- automatic load
transfer applications. For CVR to be integrated with Smart Grid applications- a
considerable degree of automation and control would be required.
Q15. What would it take for utilities to adopt CVR?
Education is a key factor. Utility staff will need to know how efficiently the system could
be operated and what the likely gains are. It is essential to understand what opportunities
exist for efficiency gains- taking a holistic view on where losses exist in the system and
what can be done to improve those losses.
All of these require awareness building and education.
Q16. From your perspective, what role can NEEA play in facilitating adoption of CVR
practices by utilities?
We would not like NEEA to influence regulators in any way towards adoption of voltage
regulation by utilities.
First of all, we need to get the word out. Utilities should be allowed time to work with
their commissions.
The problem lies with the engineering community- they have fixed ideas on what works
and what does not work.
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Education should be targeted towards the engineering folks- it needs to be very technical
in nature so as to get them off the traditional methods they have used for a distribution
system operation.
Q17. What are the primary requirements for taking CVR forward by your utility?
•
•
•
•

Rate structure- that allows the utility to practice voltage reduction without
penalization
Educating utilities and gaining commitment for practicing CVR
Capital spending on improving distribution system design as it exists today
Need to assess the existing equipment and what needs to be done to enable CVR
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IV. Interview with IOU Representative #4
Q1. What were your utility’s objectives for participation in the project, and to what extent
have those objectives been fulfilled?
The objective was to work with other utilities and gain an understanding on potential
energy savings that could be achieved through the project and through possible
improvements in the distribution line
The project has not gone into full implementation status- it is ‘on-hold’ status now at our
utility.
Q2. How successful/unsuccessful do you consider the project to have been in
demonstrating CVR related benefits?
The project itself has done a great job in demonstrating energy savings benefits
associated with voltage reduction. There are stumbling blocks within the utility in taking
the project forward and implementing voltage reduction practices.
People who have been on the project have left the project- engineers who knew the
project have moved onto new positions. This makes it difficult to take up the project at
our utility.
The report is great- but it is too technical and detail oriented. ‘To understand the report,
you need to be an engineer who has gone to school for 20 years’. On the energy
efficiency side- the energy savings need to be quantified and demonstrated.
It is hard talking to the upper management and getting their time and leverage for the
project. They are still willing to do that, so I consider that future opportunities still exist.
Q3. Is it likely that voltage regulation practices will be considered at par with energy
efficiency options and as an energy saving measure?
I was hoping that voltage regulation would be a demonstrated energy saving measure at
this point of time. But the project has aligned itself so much with the distribution side of
the business, that things have become difficult.
There has been some good success and leverage working with the distribution side of the
business.
Primary difficulty being faced due to utility staff associated with the project moving on
from one department to another within the utility. Therefore leveraging becomes difficult.
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Q4. Technically do you think the project has been successful in demonstrating energy
savings through voltage reduction?
No, I don’t think so. Our utility has not been successful in demonstrating energy savings.
We have been talking to the Evaluation team on how the findings from the report can be
used to demonstrate energy savings in the utility’s system. Looking at the project reportwe have not been able to figure out how to use the report, break it up into pieces, and use
the information from the report in actually realizing energy savings from voltage
reduction. This is where the utility is struggling. The energy savings will need to
documented and evaluated.
The report is technical with a lot of graphs and equations- but cannot be used for
decision-making at the utility on what needs to be done for realizing energy savings. The
utility is stumbling on this. And one of the major associated problems is that utility staff
has left.
I have managed the energy efficiency department’s involvement all along the project, but
it is proving to be difficult to sell the project to the evaluation department. It is difficult to
use the information in the final report for making a case to the evaluation department.
My proposal is that –‘there really has to be some force to make this happen’. It feels like
that the DEI project has just gone away- the project seems non-existent other than the
great report that has come out. The meetings related to the project gradually became
infrequent. The NEEA lead person who was very involved in the project is no longer
associated with the project to the extent he was earlier, which is unfortunate. For a project
that is so detail-oriented, there needs to be a cohesive force holding all parties togetherbut that no longer exists. It feels like that there isn’t sufficient support from NEEA too to
take this to the next phase.
Q5. Is it far fetched to think of making a business case for CVR at the utility?
The first thing that needs to be done to make a business case is to get all players on board.
I will try to get all players on board in March and step-up- otherwise it will not get done.
Prioritization of tasks is difficult with multiple projects going on at the utility- this is
unlikely to be given top priority among other activities utility staff is involved in.
Q6. If you are successful in getting all players on board- do you think prospects for
taking CVR forward are high?
I strongly believe that energy savings benefits can be realized- otherwise we would not
have supported the project all along. The case for CVR is strong- what is needed is costassessment and demonstration of the savings. The evaluation side of the project is weak.
One of our staff from the evaluation side had gone to a NEEA meeting- but there was no
good follow-up to the meeting. It feels like we are on our own without adequate support.
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It seems that the push for the project is much less now than what was experienced at the
start of the project.
The project savings will need to be verified by a third-party. The M&V techniques
associated with the savings will need to be established;
A lot of good work has gone into the project- but what it lacks now is the ‘push’ to go
forward. Maybe the ‘push’ is going to come in Phase II of the project.
Q7. Say, if the energy savings are evaluated and the M&V techniques well-established,
what will be required to take this forward?
If the savings are evaluated and verified, it will be a lot easier to move forward. For the
project to be taken forward, the energy efficiency department will need to work with the
distribution engineering department. This project is not one of the top priorities of the
distribution engineering department. We will need to work with new staff in the
department too, for which re-orientation and re-education of the staff will be necessary.
We will try to make a push and case for the project in March. Internal staff and director
of the energy efficiency department are in agreement to take this forward.
Q8. What are your perceptions on the tools developed?
NEEA has done a great job in developing the tools- but they have not taken the time and
effort to walk participants through with the tools. They need to do little bit more
handholding on the tools.
Q9. Did your utility face any kinds of customer complaints or other customer related
issues?
Zero. Three years ago the project faced difficulties in getting started due to concerns
related to adverse impact on customers. No customer complaints whatsoever even during
the storm period.
Q10. What were the three primary challenges faced during the course of your utility’s
participation in the project?
•
•
•

Budget
Getting people invested in it and on board to understand the project
Loss in project momentum- where the project stands now- challenging to push it
forward and make it a high priority

Q11. What are the three primary requirements for taking the project forward to its next
phases?
•

Have an agreement on the energy savings
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•
•

Have an agreement with the distribution engineering on the long-term benefits
Budget. Our utility just went through the two-year tariff program and this project was
not included.

The energy efficiency department director is supportive of the project. There will be a
presentation to the upper management in March.
Q12. Based on current experience, what do you consider the future prospects for Phase II
and III?
Our utility may be ready for implementation in the later part of 2008 and beginning of
2009. We are not yet ready to move into Phase II and III based on everything that has
been mentioned so far.
Q13. What would your suggestions be for NEEA?
What was mentioned as the three primary requirements for taking this forward.
Q14. What do you consider to be the level of awareness/information in the industry on
CVR?
An engineer would say that there has been an increase in knowledge in the area. But it is
not being considered as an energy efficiency option at all.
Q15. Is there any information in workshops/seminars on this topic?
I have not heard of anything. The key thing would be to get this project up and runningthen other things would fall in line.
Q16. Are any regulations going to affect adoption of CVR?
If there are regulations through BPA- it would affect voltage reduction. I am not aware of
any regulations that would affect CVR.
Q17. Are there plans to incorporate voltage regulation practices into the IRP process of
utilities?
I have not hard of it- have not had a chance to look at the IRP that is posted on the
website. It may be a good idea to look at it and see whether there is any mention of
voltage reduction as an energy efficiency option.
Q18. What are the primary requirements for adoption of voltage reduction practices by
utilities as an energy saving option?
Anytime a pilot program is undertaken- it is going to be scrutinized for demonstration of
energy savings. Our utility has ambitious energy savings objectives/targets- we are
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constantly looking out for energy savings projects, programs, products that can help meet
our goal. Clear demonstration of energy savings benefits is a key for utility consideration.
There are existing programs with proven results on savings- so the utility can push harder
on those to achieve the higher targets. But it is also on the lookout for additional
opportunities. It is much harder to demonstrate energy savings for this project- it is an
unknown area. It’s got to be a lot simpler to prove energy savings from a project like this
one rather than having 15-20 engineers trying to figure it out.
One has to be able to get up in front of a group and talk to them not in so much of
engineering terms- but tell them what it is going to take to achieve the energy savings in
terms of budget and other requirements. For other utilities who are looking at this- that is
what is going to take to make them come on board.
Our utility has been working with a number of other utilities on how best to deliver
energy efficiency services to customers- related to program design, etc; It’s hard to have
a discussion with other utilities on this project- idea sharing becomes difficult.
We need a lot of legwork to take this forward and for making utilities consider this as an
option- in simplifying and making this operational within the utility.
This project provides an opportunity within the utility to leverage and understand each
other’s operations, and becoming more of an ally, as well as strengthening the utility
decision-making process.
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V. Interview with DEI Advisory Committee Member
Q1. What were the primary objectives of the Phase I of the DEI project? How successful
has the Phase I been in accomplishing its objectives?
The primary goal of the DEI project, which included two projects- Pilot and Load
Research, was to determine the energy savings on the distribution feeders (distribution
system) and also at customer sites by lowering the voltage. The DEI project results show
that reducing the voltage leads to energy savings, lowered peak demand, and better VAR
(reactive power) management without adversely affecting the customers.
There were a few customer complaints.
Q2. Can you elaborate on some of the customer side issues?
Snohomish did not have many problems.
Hood River started installation of HVRs in June/July of 2005. Around that time- 11 HVR
units were reported to be non-performing out of 25. Microplanet supplied these HVR
units with timers that would switch the units on and off on consecutive days. The HVR
set-point was at 115.7 Volts- reduces the voltage from 120.9 Volts. The wiring of the
timers to the voltage regulators was not done correctly and they had to send the units
back to the manufacturers for rewiring of the devices.
Customers were not very willing to go for the installation- reluctant due to the large size
of the units. They did not like the units because these are big and bulky. But at the end of
the study, all customers said that they would like to keep the HVR units. They were given
a choice to keep or not keep the unit. Each unit costs $1000.
Q3. Are you aware of customer complaints while the HVR units were in operation?
No. Customers said that they were satisfied and wanted to keep the units.
Q4. How familiar are you with the tools/guidebook developed? From your perspective,
how useful do you consider these to be?
I have some reservations on the guidebook. The guidebook states in its summary that it
walks the user through each component of the distribution system. What I saw in the
guidebook was general information related to the distribution system- the ANSI
standards. But they claim in the summary that it shows the user how to lower the voltage
from the primary lines to the distribution transformer and the secondary conductor so that
it does not exceed 6 volts. It’s a general statement- part of common knowledge and
general theory. The rest of the guidebook explains each component of the distribution
system- LTC, LDC, LT transformers. It presents general technical information.
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I provided feedback to RW Beck on the guidebook- I said that that I would like to see is
walking utility engineers through step by step for each of the approaches.
Utility engineers will need to know how to use different practices- LTC, LDC,
AdaptiVolt system to lower the voltage. What I wanted to see was a prescriptive path for
each of the approaches- steps 1 through 3, on what the utility engineers should do.
I gave my feedback to R W Beck. They said that the reason the information was at a
general level was because each utility system is different. But still we can provide some
more direction to the utilities- because what I see right now is a general description on
how the system works. It is a general level of information all compiled together. We need
to give worksheets and steps.
The tool is good- will be advertised more to BPA members at the next RTF meeting.
Q5. In your consideration, how ready is the project to move on to Phase II and III?
The final report is very good and comprehensive. The results are as expected. CVR factor
of 0.7 for pilots is what you would expect for the northwest. CVR factor for Load
Research project is what you would expect for ‘residential only’ customers. We are ready
for Phase II. In the meanwhile, what I would suggest is laying out specific guidelines on
lowering the voltage.
Once utilities start implementing these practices, there will be a need for verification
methods. So we need to establish verification methods and protocols. Some of these
protocols are very intensive. Our organization is planning to have several meetings on
developing ‘measurement and verification’ methodologies.
Q6. Do you consider that utilities ready to implement CVR?
There was a lot of skepticism at the beginning of the project. But I think that utilities are
ready to implement CVR now. Conservation really counts and utilities are looking for
methods to diversify their portfolio.
There is a project with Hood River which is supposed to be done with AdaptiVolt from
PCS Utilidata. The utility engineer was very enthusiastic about undertaking this on six
feeders, but the manager declined. My organization was intervening to see whether the
project can be undertaken. The utility has to bear a third of the cost, which is $250,000but that also may be a substantial amount for the utility.
Yes, the utilities are ready. And some of the measures are not very expensive as they use
common engineering practices and the existing equipment at the substation. Some of the
technologies are new, like the HVR and the AdaptiVolt system. Also, Idaho Power
created their algorithm for voltage feedback and control. They used PLCs (programmable
logic controllers). So there are measures that are cheap and the savings are affordable, in
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the range of 10-20 mills/kWh. For more sophisticated technology, the costs range
between 20-50 mills/kWh. So there are choices available.
Well, they may not be 100% ready. We need to conduct workshops, seminars, training
sessions, need to educate and train them, and also provide incentives to participate in this
new initiative.
Q7. What is driving utility interest to adopt voltage regulation practices?
If utilities perceive attractive savings, and there is something good for them and sufficient
incentives provided by BPA- they will implement the program.
Q8. What do you consider to be the main challenges?
Need to persuade utilities to implement. Also need to train them on new technologies and
on existing measures. Present training and workshops on how to use existing technology
that has been turned off now, like LDC.
Q9. Are utilities likely to consider voltage regulation as an energy efficiency option?
If the ideas are presented to the conservation department and from there it goes to the
engineering side- it is likely to be implemented as an efficiency option. The engineering
operations side is not interested in conservation- they are more interested in maintaining
reliable operations, power generation- they have other issues. Conservation is last on their
priority. But if the conservation department takes this up and pushes the project, it is
likely to be implemented.
Q10. What are your suggestions on what role NEEA should play in taking this forward?
The Alliance has been helpful so far and has partnered with BPA in this effort. We are
still not at the market transformation stage. The Alliance needs to help BPA in
undertaking marketing efforts- workshops, training sessions. They need to help us in
marketing of the initiative.
First we need to improve the guidebook and the tools. Then they need to help us in
creating brochures, websites.
Utilities will need to be trained on improved operations using existing technologies. Also
they need to be trained on new technologies such as HVR, Adaptivolt system, Idaho’s
power system using SCADA- take advantage of these new technologies.
Q11. How mature are the technologies for deployment?
I do not see much prospects for HVR application since it is very expensive, even if the
price dropped to $500. The payback period will be high with just 2-3% energy savings.
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HVR may be used for some remote customers- controlling the voltage for remote
customers so that the voltage does not drop down to very low level.
For the Adaptivolt system- it worked very well for 2 to 3 pilots. So in some ways it is
ready to become popular.
New technologies are not completely mature- they would mature with higher use. The
PCS Adaptivolt system has been installed at several substations in Hawaii where the cost
of energy is very high. It has also been developed at Ottawa in Quebec. It works very
well, but still expensive.
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VI. Interview with IOU Representative #5
1. Utility objectives- the extent to which objectives have been fulfilled
Objective was to investigate energy savings by reducing voltage on some feeders;
The system did not operate as well as they thought it should- but some energy savings
were realized.
Our utility is looking at system-wide deployment of the technology.
The energy savings have been proven and verified.
The savings were near around the utility’s expectations.
2. To what extent has the project been successful in demonstrating the benefits of CVR
practices?
The project has been successful- it met the utility’s expectations.
3. How is your company planning to take this forward?
Eventually plans to take this forward- but currently limited by budget constraints. No
investments are going to take place because of budgetary constraints. Likely to gain
importance in the context of rising energy prices.
Other than that- there are manpower constraints too in undertaking these tasks. This is
a very big constraint along with the budget- utility has very limited manpower.
Does not consider this to be a matter of priority. Strongly agrees that voltage
regulation is definitely going to be considered as an option in the energy efficiency
portfolio. It is likely to help counter the rapidly growth in energy demand faced by the
utility due to an expanding customer base.
4. Keeping finances aside- do you think the technical viability of CVR has been
established through the project?
For the most part-yes.
Unlikely to use the method tested in the pilot for lowering voltage and saving energylikely to use some other method in the future.
Agrees that the pilot project has been successful in establishing a business case for
CVR; Agrees that the cost assessment information available is sufficient for moving
forward on CVR deployment.
5. Tools/guidebook familiarity
Not much- did not get too much into it.
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6. Primary challenges during the course of participation
Product-related challenges- the product used was not fully developed; there were
some problems with the communications system- it did not work correctly; Spent
some time with the system being down and trying to fix the system as the project was
going on; those bugs have been fixed now and hoping that the system will function
correctly in the future.
Our utility used the PCS AdaptiVolt system. The technical problems were overcome
by utility staff along with assistance from NEEA and PCS staff.
Other than that everything went all right- the funding from NEEA was great; working
with NEEA was great; No other challenges.
7. Customer issues
Did not receive any customer complaints;
Faced problems in running the special meters using the customers’ telephone linesthe customers did not like that.
8. From your utility’s standpoint- how ready is the project to move onto Phase II and
III?
Our utility is not ready for it- budget issues. Spending a lot of money on winter
weather problems, which is going to cut into the utility’s neat-year budget. When
money and personnel are available- our utility is going to implement voltage
reduction.
Budget is the primary constraint- pretty much budget-driven.
9. Recommendations for NEEA
NEEA has done a good job in all that they have done- they offered technical and
personnel assistance; not sure exactly on what else they can do;
Utility is ready to take this up on its own- handholding by NEEA has been sufficient.
10. Any changes in utility awareness on CVR in the past 5 years or so?
Yes, a little bit. The utility industry is very slow moving- but thinks that this is finally
catching on. Agrees that there has been an increase in the awareness levels.
11. Are you aware of any other similar efforts anywhere else in the country?
There are efforts in Canada- there energy prices are higher than what exists in the
northwest.
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There are some efforts in the northeast- at Quebec in Canada some projects are being
undertaken. But not sure of other efforts in the northeast part of the U.S.
12. Are people talking about this in conferences/seminars, etc.?
Have not been to any conferences- has experienced electronic information exchange
on the topic.
13. What is driving utility interest in this?
Need to curb rising energy and demand growth being faced by utilities
14. Utility standpoint on CVR implementation?
As technology gets faster, cheaper, better- utilities would be more ready to implement
it; There are lot of new products coming out that help with voltage reduction- but
these are still expensive; Interest is getting generated
Matter of time- since the utility industry is so slow-moving;
14. Are M&V techniques established?
Thinks that the related information is available, especially in the northwest. Does not
perceive any problems on that front;
15. Are any grid modernization activities likely to influence CVR?
Yes, it will. Increased monitoring and communications associated with grid
modernization activities is likely to help CVR.
Don’t know whether people are talking about this in conferences and forums- but
thinks that they would.
16. What kinds of regulations are likely to influence utilities’ adoption of CVR?
Really don’t know.
It will be nice if the utilities can work together with the manufacturers of equipments
to come up with new standards related to voltage and power quality; utilities and the
equipment manufacturers are taking independent paths now- as equipment
manufacturers get more stringent, it ties the utilities’ hands. Like in motor controlstighter standards have been set; so it is harder for the utilities to supply power at a
lower voltage.
17. Do you undertake voltage reduction for peak management?
No.
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18. Three primary requirements for utilities to adopt CVR practices?
•
•
•

The system would have to be dependable
The system would have to be cost-efficient
Ensure that customers receive the power level that they need.

19. What are your recommendations for making CVR a more common practice?
Not very sure- primarily education.
20. What would your utility require to adopt CVR?
•
•

Will need to replace a lot of equipments for better monitoring of the system
Will need to upgrade system

All managers are already bought into the idea- it is just a matter of finding the
resources to do it.
Thinks that NEEA’s help is not needed in the next phases of voltage reduction
consideration at utility- equipped with the information- can be taken up solely by the
utility once resources are available.
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VII. Interview with PUBLIC UTILITY Representative
1. Your utility’s objectives for participation in the project- to what extent have those
objectives have been fulfilled.
We already do- probably at the level that was suggested by the report. At our utility,
we are considering lowering the voltage even further than what the report suggestswe already lower the voltage by 2.5%, and we are considering lowering the voltage
even further by around 1 to 1.5%.
But before we do that, we wanted to have a clear understanding of energy savings by
customer class. We already have a global understanding of what the energy savings
could be- but we wanted to be more specific, so that we could target specific feeders.
That was the primary reason.
The other reason is that we wanted to promote CVR with other utilities as a
professional responsibility- we find that it works; we find that there are no customer
complaints. We felt our duty to help others experience the efficiency that we have.
Meet the objectives?
No. We somewhat did. On a scale of 0 to 10, I would rate the fulfillment level as 3.
We were looking for CVR factors for different strata- all electric, all gas, lighting,
residential and commercial. It evolved only to commercial. In residential, we did a
pretty good job in identifying the savings that could be achieved for different
residential environments- all electric, gas, different climate zones. But the
commercial was very weak. And about half or 40% of our load is commercial, the
rest is residential. The commercial side is weak. We along with PSE did some tests on
the commercial, but there weren’t enough meters for commercial customers.
We hope that Phase II will address additional load research on commercial customers.
2. Overall how successful/unsuccessful has the DEI project been in demonstrating the
benefits of CVR?
The only thing that is out right now is the final report. The report has adequately
demonstrated energy savings- that if you lower the voltage on residential customers
and also in general, if you lower the voltage on feeders that includes commercial, you
also save energy. I think they have adequately demonstrated to anyone that it is worth
considering. In general, it adequately demonstrates energy savings associated with
voltage reduction and for residential customers.
However, it did not demonstrate the associated costs adequately for enhanced
applications- like what we are proposing. We want to go beyond what NEEA testedthey tested ‘CVR Lite’. That is pretty much a no-brainer. For utilities that have never
done this before- it is a serious decision to make. But for us, we have already made itGlobal Energy Partners, LLC
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we have already done it. Looking at the results, other utilities would feel less
apprehension to move ahead.
3. To what extent did the project establish a business case for CVR?
Along with the final report, the project also included some decision models. The
decision model provides a tool to the utility to estimate potential energy savings and it
gave some examples of the ways to evaluate costs. Each utility can have their own
decision-making process as to what they would do to attain energy savings- but they
can use the tool to estimate the savings associated with different options and also get
a good idea on the costs if they do ‘CVR Lite’- reducing the voltage by 2-3%
4. To what extent do you think the tools are useful and what further improvements are
necessary?
I think the tools are useful- they are good tools. They provide steps to the utility on
how to lower the voltage and understand what happens when you lower the voltage.
But you cannot rely on a utility to figure it out themselves if you were hand over just
the tools and the guidebook to a utility. I think that it would ever have been possible.
I do believe that there needs to be market transfer of the concepts presented in the
report, tools and guidebook. Training requirements will be significant through
workshops sessions held throughout the northwest.
If everything stopped now- nothing would be done. There may be one utility that
might try it; the project was not intended to do the market transfer- its objectives were
to determine the methods for lowering the voltage and the costs, and what is required.
That is what NEEA did.
Market transfer of these concepts is a completely different game- maybe some
technical work is remaining on the commercial side; but for the most part- it needs to
be sold- there needs to be more workshops; this may take a couple of years- you need
to have a lot of workshops.
There is an alternative approach that I think some would like to see- that we could get
one or two more utilities to do CVR, and that would complete our job.
I would like to see it as a global standard- as utility standard in the northwest. Just a
couple of utilities implementing it in the northwest- that would not satisfy me; only if
we have it as a global standard, will we be able to reap the maximum benefits.
5. Who can lead the market transformation? Can NEEA undertake this?
I think NEEA would like to take the easy way out- maybe have one or two utilities
that participated in the project, walk them through, and have them implement CVR in
their entire system. My opinion is you can do that through holding general workshops
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and training- where you invite utilities to participate in workshops that are held
periodically, involve the Northwest Public Power Association and get into their
training schedule, involve BPA and get all of their customers involved in the training,
go to utilities and help them out, if utilities need some special help- provide funding
for it.
But just to say that we are going to get 2-3 utilities to buy into this and help them
implement CVR through their entire system- that is not going to be sufficient. I am
afraid that- that is what is going to happen. Either NEEA or BPA could spearhead this
effort.
6. What were some of the challenges faced during the course of your participation in the
project?
Specific to utility
It was very easy for us to do CVR since we were already doing CVR. The trick was
to do the metering, do the load research, do the pilot work. I felt that the contractor
and sub-contractor did a good job- they were specific about what data requirements
they had and communicated it well, helping in setting up databases. In some cases
they were not specific enough of what data they required- and so the data they got
was too mixed among the utilities. The reason for this was the contractor felt that
some of the utilities could not provide any data- and so they wanted to have
something. But for the most part- it ran very well.
Perspective on overall program
There was a large transience by utilities- utilities did not want to get involved; they
felt that they were going to run into problems, that they did not have the
funding/budget; there was confusion from within a utility as to who would do the
project- and a lot of utilities changed from one project manager to another; It took
almost two years of time to obtain full engagement by utilities; that is a lesson learnt
for us- it is a difficult road to have a utility change the way they operate their system.
NEEA was already aware of this, through their industrial customers. Industrial
customers too are also very reluctant to change their process. NEEA has experience
with this and they already knew about this. Yet, NEEA did not provide leadership to
the utility through their Board- through the Utility Board of Directors, they did not
have the Portfolio Committee members; NEEA did not push and drive their utility
members to participate in the project. The Board was pretty much separate from the
project. And because of that there were huge delays in the project. They left the
contractor to do all of that work- and that was the sad thing. The utilities and some of
the members of the Board were not in favor of the project- the participants who have
members on the Board. I hope that they have changed their minds now.
So we had a huge number of obstacles that we had to go through. I think most
projects would have given up long ago. At least we were able to demonstrate that
there are achievable, cost-effective savings, despite all the obstacles that we went
through.
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At our utility- we found the contractor and the project to be very useful, asked the
right questions; helped us get the data.
7. What is your recommendation to NEEA for the future?
I would recommend that more details be collected on commercial customers with
end-use load research; and if possible to take the residential data that we have already
collected and parse it out more completely- and if not, do some additional load
research. But for the most part- concentrate on the commercial. If there were enough
funds available- determine impacts on end-use appliances for residential customers by
using the data on the savings and the residential appliances present in a home;
Do additional load research for commercial- for around 200 to 400 sites. This could
be done globally- by lowering the voltage at substations and putting meters at the
commercial site. You do not need to put voltage regulators at the commercial site.
Market transfer- hold workshops on how you do it, at least four per year for a couple
of years; involve BPA and NEEA’s Board to push their members; and have NWPPA
(Northwest Public Power Association) to push it’s members to participate in this
wonderful new experience;
Involve and communicate through additional workshops for the policymakerscommissioners from all state PUCs, utility top management, BPA- have a different
kind of presentation. Also involve the NWPPC, utility leaders, RTF members- this is
in addition to the other workshops. The NWPPC helps set policies for BPA; the
PUCs, to the states and their energy offices. You don’t just say- everybody lower
your voltage. There has to be a component in there of rate design, encouragement, all
those issues. IOUs are not going to do anything unless they have some incentives.
Each one of the three items will need to be handled separately. The danger is that the
second and third aspect may be handled together- let’s all do it at once kind of
approach.
8. Is your utility ready to consider this as an energy efficiency option and integrate it
into your IRP?
We already do it- now we are looking at the next phase of it- to drop the voltage by 12%
9. Do you consider that CVR has become a common practice among utilities in the past
5 years or so?
No, not at all. It is far from a normal practice. Out of the total of 3000 utilities in the
U.S., only about 10 utilities practice CVR.
10. What has been the change in awareness level in the industry?
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Most of the work done related to CVR was in the 1970s and the middle of the 1980sand it was focused in California and the energy offices. They directed the IOUs to
lower the voltage- but there were many exceptions by way of which they could get
out of it. So it wasn’t a very serious effort- but they have lower voltage as compared
to the rest of the country. But in other parts of the country, the voltage is kept at a
relatively high level.
11. What has been the reason for this?
The reason that utilities do not move in this direction is not because they think it is
not a good idea; most utility engineers would probably accept it. I think it’s hard
because it’s a new practice- utilities are very resistant to change. It’s very difficult to
bring new technologies into utilities- at least for an average utility. Most utility
engineers wrongly believe that if you lower the voltage you cause damage to
customer end-use equipments, cause customer complaints, and increase the losses.
And yet the report found the opposite to all three of these reasons- that you do not
have customer complaints, that you reduce losses, and that you do not cause damage
to customer equipments. That’s the whole general philosophy in the utility industry.
But on the other side of it- the problem is that conservation/EE is not pursued by the
engineering/operations side of the utilities. Efficiency is handled by the conservation
department which focuses on the end-use, rather than focusing on the utility as a
whole. CVR encompasses both- efficiency and operations. But people who hold the
efficiency money are used to dealing with end-use equipments; they do not deal with
the operations side. There is a very thick wall between these two sides. What this
project shows that both sides should come together- that is why we need the
workshops. And this is one of the reasons why there is no movement in the industry
towards CVR. The money is on one side of the wall. And on the other side of the
wall, there are questions like- ‘everything is working O.K. today, who do you want
me to change it?’;
Some people are beginning to think about it, as a result of the NEEA work; EPRI is
beginning to think about it- it has acknowledged the NEEA study; they would like to
form a ‘Working Group’ on ‘Green Circuits Technology’ and they wanted to include
the NEEA work in that- as one of the things that you could do to increase efficiency
in your electric utility system.
In the past, there was quite a bit of work done by the NWPCC- they studied it and
wrote it up- but BPA did not do anything with it. I think we were the only one who
did something with it. It’s going to take more than just reports- you have to be
proactive in bringing about change.
12. Are grid modernization activities in the industry likely to positively influence
adoption of CVR practices?
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Yes. I think that if everything just remained the way it is today- the focus of grid
modernization activities will be more on integrating distributed generation, demand
control, demand response, advanced metering systems- it probably will have more
focus on infrastructure reducing total costs, but not system losses- not voltage
control. It will include better voltage control, but not CVR. I think in order to bring
CVR to the table along with the advanced controls associated with distributed
automation- when you install distributed generation along a feeder, you can use the
generation to help control the voltage around new set-points, to keep the voltage
lower; if not handled properly, CVR will be looked upon as a constraint to ‘Smart
Grid’ technology, and as an inhibitor. If distribute generation is integrated as part of
the Smart Grid, distribution engineers will want to operate over the entire range of
voltage allowed by standards. They will see that if they have to operate at a lower
bandwidth- that would increase their costs. It has to be handled delicately. I am
involved in the Green Circuit technology- I will press for both. I will try to see how
CVR can be implemented that lead to energy efficiency and lower voltage at the
customer- while at the same time how distributed generation technologies can be
integrated into the grid.
13. Are any regulations likely to influence CVR?
I am very disappointed with the DOE- they have done very little to push for T&D
efficiency in the last decade. They came up with a new National Energy Efficiency
Plan- there was not a single mention in the entire report related to T&D efficiency.
This is because primarily utilities do not want to change- they are looking for
generation savings, and not at loss reduction.
Utilities have no incentive to reduce their losses as it forms a part of their purchase
power cost. They are allowed to recover the cost through higher rates. Over the past
5 years, the losses for IOUs have gone up. Some utilities like Idaho Power have
around 10% losses in some areas. There is no incentive to reduce losses. They will
realize this only once regulations com about that do not allow utilities to pass these
losses to their end-use customers.
What the NEEA project has also demonstrated that around 30-40% of the savings are
due to loss reduction on the utility side through more efficient operation of
distribution transformers, while the remaining comes from the end-use side. One way
to improve losses is through CVR.
The question of lost revenue and related issues has been very well explained through
a number of IEEE papers. For utilities that have a direct pass through of their
purchase power cost- if the PUCs now start considering losses, that would change the
existing relationship where utilities do not have to worry about losses. This is one of
the reasons that utilities are not happy about CVR because they are worried that this
may force the PUCs to change their rate structure.
Utilities can reduce the voltage by around 2-3%, and save energy at a cost of just 10
mills/kWh.
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NEEA needs to hold a series of workshops. They need to have a plan as to how they
are going to influence the different regulatory agencies. They need to understand the
rate structure- who the proponents and the opponents are- they need to know the
reasons- a lot of this information has already been gathered through the Phase I work.
NEEA needs to undertake efforts to sell it- require systematic planning, not ad hoc.
14. What are the three primary requirements for adoption of CVR practices by utilities?
•

They need to believe that for their utility how much savings they could get if they
lower the voltage- not how they lower the voltage- but just the savings estimate. The
guidebook and tools developed through the project would help utilities undertake this
effort. They should also know from where the savings are coming- how much of it
through loss reduction, and how much from the residential and the commercial. The
report is a little weak on the commercial. There is a high level of concern related to
commercial and the impacts on customer equipments such as motors. Those concerns
too will need to be addressed.

•

How to do it- what standards, engineering practices- this is strictly on the engineering
side; how do I model it? How do I meter it? How do I design it? What new systems
do I have to install? How do I maintain it? How do I know that I am doing the right
job? - those kinds of standard practices. They are generally discussed in the NEEA
report- adequate enough to do ‘CVR Lite’.

•

The energy efficiency side of the house, the IRP side of the utility has to be aware of
CVR as a resource- and they talk to the engineering and operations side. If you don’t
have that, CVR cannot be implemented.
NEEA addressed 1 &2 very well on the residential- and somewhat on the
commercial. On 3, NEEA brought the two sides together for utilities that participated
in the pilot.
Would like to add a fourth point.

•

It would be of huge advantage to the northwest to establish standards- either IEEE
standards; energy offices, PUCs, need to set standards related to CVR. If IEEE
standards are set on what voltage range is allowed and what is the recommended
voltage range (lower half of the allowable voltage range)- CVR adoption will be
facilitated. This would require a IEEE voltage committee to take that up- need some
policies and standards. One needs to be sure that the policy is set properly.

At our utility itself, the losses at peak is higher than the load required by its largest
customer. Therefore the utility itself is the largest consumer of electricity- it needs to
realize that. If NEEA was not going to take any action- nothing is going to happen.
This is a little chick that will need to be nurtured before it starts hatching.
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Appendix B: Detailed Findings from Participant Web Survey
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DEI Phase I Evaluation- Survey for Participating Utilities- Public Utility Responses

1. Is your utility an investor owned utility or a public power utility (PUD, Co-op or Municipal?)

Investor Owned Utility

0

0%

Public Power

8

100%

Total

8

100%

2. Did your utility take part in the Load Research Study (Home Voltage Regulation – HVR), Pilot Demonstration
(Voltage Regulation on Feeder Lines) or both?

Load Research Study (Home Voltage Regulation –
HVR)

4

50%

Pilot Demonstration (Voltage Regulation on Feeder
Lines)

2

25%

Both

2

25%

Total

8

100%

Feedback on Project Now we would like to ask
for your feedback regarding your participation in
the Distribution Efficiency Initiative. Note- If you
have participated in both the Pilot and Load
Research projects, please state your overall
opinion and experience on both projects.
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3. Below is a list of Transmission and Distribution system improvements for energy efficiency. Which of the
following activities or practices did your utility undertake as part of the DEI project? (Check all that apply)

Transformer Load Tap Changer

3

43%

Reconfigure secondary and add transformer

0

0%

Line Drop Compensation

3

43%

Balance Feeders

1

14%

Management of feeder voltage via Supervisory
Control and Data Acquisition (SCADA)

0

0%

Adding Capacitors to feeders

1

14%

Adding Voltage Regulators

0

0%

Adding additional metering

2

29%

Peak Voltage Reduction

0

0%

Re-conductoring Feeders
Home Voltage Regulation (HVR) – voltage
regulation devices for individual (residential)
customers.

0

0%

5

71%

Targeted Voltage Control

0

0%

Other, please specify

0

0%

4. In your opinion, how successful has the DEI project been in fulfilling each of the following objectives? (Rate on a 1-5 scale, where 1 is ‘not at all successful’ and 5 is ‘extremely
successful’)

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.

Peak Demand Reduction
Energy Savings
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Not at all successful

Somewhat unsuccessful

Successfu
l

Very successful

Extremely successful

Not applicable

1

2

3

0

0

2

12%

25%

38%

0%

0%

25%

1

4

2

0

0

1

12%

50%

25%

0%

0%

12%
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Increased Operational Efficiency
Increased Information & Awareness
Learning from experience of other utilities
Savings for the customer
Other (Specify)

2

2

1

0

0

3

25%

25%

12%

0%

0%

38%

1

2

3

0

0

2

12%

25%

38%

0%

0%

25%

1

1

4

0

0

2

12%

12%

50%

0%

0%

25%

1

4

2

0

0

1

12%

50%

25%

0%

0%

12%

0

0

0

0

0

2

0%

0%

0%

0%

0%

100%

5. Overall, how effective were the voltage regulation strategies in achieving energy savings at your utility? (Rate on
a 1-5 scale, where 1 is ‘not at all effective’ and 5 is ‘extremely effective’)

Not at all effective

2

29%

Somewhat ineffective

2

29%

Effective

3

43%

Very Effective

0

0%

Extremely effective

0

0%

Total

7

100%

6. To what extent do you agree or disagree with this statement: 'The DEI project has demonstrated that voltage
regulation is an effective method to achieve energy savings’? (Rate on a 1 to 5 scale, where 1 is ‘completely
disagree’ and 5 is ‘completely agree’)

Completely disagree

1

12%

Somewhat disagree

3

38%

Agree

3

38%
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Somewhat agree

0

0%

Completely agree

1

12%

Total

8

100%

7. Overall, in your opinion, how successful has the DEI project been in establishing the benefits of operating in the
lower-half of the acceptable voltage range?

Not at all successful

1

12%

Somewhat successful

2

25%

Successful

4

50%

Very successful

1

12%

Extremely successful

0

0%

Total

8

100%

8. How strongly do the results from the DEI project establish a business case (with economic justification) for
operating in the lower-half of the acceptable voltage range? (Rate on a 1 to 5 scale, where 1 is ‘not at all strong’ and
5 is ‘extremely strong’)

Not at all strong

2

25%

Somewhat strong

5

62%

Strong

1

12%

Very strong

0

0%

Extremely strong

0

0%

Total

8

100%
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9. On a 1 to 5 scale, where 1 is ‘not at all cost-effective’, and 5 is ‘extremely cost-effective’, how would you rate the
cost-effectiveness of voltage regulation techniques demonstrated through the DEI project?

Not at all cost-effective

2

25%

Somewhat cost-effective

4

50%

Cost-effective

2

25%

Very cost-effective

0

0%

Extremely cost-effective

0

0%

Total

8

100%

10. In your opinion, what is the level of management support for operating in the lower-half of the acceptable voltage
range at your utility? (Rate on a 1 to 5 scale, where 1 is ‘no support at all’, and 5 is ‘extremely high degree of
support’)

Not supportive at all

1

12%

Somewhat supportive

5

62%

Supportive

1

12%

Very supportive

1

12%

Extremely supportive

0

0%

Total

8

100%

Feedback on Project Deliverables In addition to
conducting the Load Research and
Demonstration Pilot Projects, the Distribution
Efficiency Initiative had three primary
deliverables: 1. A final report that described the
project; estimated energy savings from the
project; and estimated the potential for future
regional energy savings. 2. A Distribution
Efficiency Guidebook to plan help utilities plan
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future distribution improvements using the
techniques developed in the project. 3. A set of
software decision-making tools to accompany
the guidebook The next set of questions will be
related to the project deliverables.

11. Regarding the final report, which statement best describes your interaction with the final report?

I did not know that the report had been completed

0

0%

I am aware that the report was complete but did not
know it was available to participants.

0

0%

1

12%

I am aware that the report is complete and available
but have not had a chance to read it.
I have read the report’s executive summary but not
read the report’s conclusions and
recommendations.

0

0%

I have read the report’s executive summary and
skimmed the report’s conclusions and
recommendations.

5

62%

I have read the report in detail.

1

12%

I have read the report in detail and communicated
my questions and comments to RW Beck or NEEA.

0

0%

1

12%

Other, please specify

8

12. On a scale of 1 to 5, where 1 is “not at all credible” and 5 is “extremely credible,” how credible do you find the
report’s conclusions and recommendations? Select '6' if you have not read the report.

Not at all credible

0

0%

Somewhat credible

0

0%
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Credible

4

50%

Very credible

3

38%

Extremely credible

0

0%

Not read the report

1

12%

Total

8

100%

13. On a scale of 1 to 5, where 1 is “not at all useful” and 5 is “extremely useful,” how useful do you find the report’s
conclusions and recommendations in terms of planning future improvements to your utility's distribution system?
Select '6' if you have not read the report.

Not at all useful

1

12%

Somewhat useful

2

25%

Useful

4

50%

Very useful

0

0%

Extremely useful

0

0%

Not read the report

1

12%

Total

8

100%

14. Do you have any comments you would like to share with us regarding the final report?

0 Responses
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15. As part of the Distribution Efficiency Initiative, NEEA and RW Beck developed a Guide Book and Decision
Making Toolkit to aid utilities in implementing efficient distribution system design. As of today, have you had a
chance to take a look at the Guide Book or the Decision Making tools?

Yes

3

38%

No

5

62%

Total

8

100%

16. On a scale of 1 to 5, where 1 is ‘not at all useful’ and 5 is ‘extremely useful’, how useful do you consider the
Guide book and tools to be for decision-making on efficient distribution system design?

Not at all useful

0

0%

Somewhat useful

2

67%

Useful

1

33%

Very useful

0

0%

Extremely useful

0

0%

Total

3

100%

17. Do you have any suggestions for improvements in the Guide book or tools?

0 Responses
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Future Plans The following set of questions
relate to future plans at your utility regarding
voltage regulation practices.

18. In your opinion, what factors will influence adoption or non-adoption of voltage regulation by your utility?

8 Responses
Classification as "Green" power.
It will have some influence. As of March 1 we have
dialed our station regulators back to a 120 mid
point. This seems to be having no ill effects on our
customers.
Competing priorities for resources and time is
getting in the way of serious consideration of
distribution efficiency.
Current load growth and new construction is taking
priority to other projects and will continue to do so
for the next 3-4 years
The unfavorable results of our test case
Cost effectiveness and opinion of Engineer and
substation personnel
not cost-effective
shortage of power supply and conservation; cost to
implement

19. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy
efficiency in the next 24 to 48 months? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely
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Somewhat likely

4

50%

Likely

1

12%

Very likely

0

0%

Extremely likely

0

0%

Total

8

100%

20. How likely is it, that your utility will consider undertaking voltage regulation on an emergency basis (in say,
extreme peak conditions) rather than as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not at
all likely” and 5 is ‘extremely likely”)

Not at all likely

4

50%

Somewhat likely

4

50%

Likely

0

0%

Very likely

0

0%

Extremely likely

0

0%

Total

8

100%

21. What do you consider to be three key requirements for adoption of standard operating procedures for operating
your distribution system in the lower-half of the acceptable voltage range?

7 Responses

22. What barriers do you perceive in undertaking voltage regulation activities at your utility?

8 Responses
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23. On a scale of 1 to 5, where 1 is ‘not at all significant’ and 5 is ‘extremely significant’, how significant are each of the barriers towards adoption of voltage regulation practices at
your utility?

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.

Technical Skepticism
Technical Barriers
Lack of distribution system automation such as
SCADA
Problematic in rural reas with long feeders
Retraining and disruptions in daily job functions of
distribution operators
Unfavorable internal test or prior implementation
Difficulty in rolling out training to operators and/or
enforcing change
Drain on human resources to test/pilot/implement
Project Financing/Budget
Difficulty to quantify benefit-cost justification in a
business case
Fear of customer complaints
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Not at all significant

Somewhat significant

Significan
t

Very significant

Extremely significant

Not applicable

0

2

3

1

1

1

0%

25%

38%

12%

12%

12%

0

4

1

1

0

1

0%

57%

14%

14%

0%

14%

4

0

2

0

1

1

50%

0%

25%

0%

12%

12%

2

1

2

2

0

1

25%

12%

25%

25%

0%

12%

3

3

0

1

0

1

38%

38%

0%

12%

0%

12%

3

1

0

0

2

2

38%

12%

0%

0%

25%

25%

3

2

2

0

0

1

38%

25%

25%

0%

0%

12%

1

4

0

1

1

1

12%

50%

0%

12%

12%

12%

0

2

0

3

2

1

0%

25%

0%

38%

25%

12%

1

2

1

2

1

1

12%

25%

12%

25%

12%

12%

0

4

2

0

1

1

0%

50%

25%

0%

12%

12%
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Other (specify)

0

0

0

0

0

2

0%

0%

0%

0%

0%

100%

Regional Impacts In the following two questions,
we would like to get your perceptions on
adoption of voltage regulation practices by
northwest utilities.

24. Drawing on the DEI project experience, in your opinion, how likely is it that northwest utilities will adopt any form
of voltage regulation on a region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely
likely”)

Not at all likely

3

38%

Somewhat likely

5

62%

Likely

0

0%

Very likely

0

0%

Extremely likely

0

0%

Total

8

100%

25. Would you please share with us any recommendations for successful adoption of standard procedures for
operating in the lower-half of the acceptable voltage range by northwest utilities?

4 Responses
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Final Questions In order to better understand
how voltage regulation fits into distribution
systems of the Northwest, we wanted to ask you
to offer estimates for the following:

26. How many substations do you have in your service territory?

8 Responses

27. What % of these substations serves residential and light commercial customers?

8 Responses

28. What is likely to be the future average annual growth rate in the number of sub-stations, say in the next 5 to 7
years in your service territory? (% growth rate)

8 Responses
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29. What would you estimate to be the capital cost (provide range) for implementing standard operating procedures
for operating in the lower-half of the acceptable voltage range at a substation in your utility’s distribution system?

7 Responses

30. What % of your substations (with primarily residential or light-commercial customers) is likely to implement
standard operating procedures for operating in the lower-half of the acceptable voltage range practices in the next 5
to 7 years?

8 Responses

31. Do you have any final questions or comments that you would like to forward to NEEA? Please state below.

1 Responses
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DEI Phase I Evaluation- Survey for Participating Utilities- Responses from IOUs
1. Is your utility an investor owned utility or a public power utility (PUD, Co-op or Municipal?)

Investor Owned Utility

5

100%

Public Power

0

0%

Total

5

100%

2. Did your utility take part in the Load Research Study (Home Voltage Regulation – HVR), Pilot Demonstration
(Voltage Regulation on Feeder Lines) or both?

Load Research Study (Home Voltage Regulation –
HVR)

2

40%

Pilot Demonstration (Voltage Regulation on Feeder
Lines)

1

20%

Both

2

40%

Total

5

100%

Feedback on Project Now we would like to ask
for your feedback regarding your participation
in the Distribution Efficiency Initiative. Note- If
you have participated in both the Pilot and
Load Research projects, please state your
overall opinion and experience on both
projects.
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3. Below is a list of Transmission and Distribution system improvements for energy efficiency. Which of the
following activities or practices did your utility undertake as part of the DEI project? (Check all that apply)

Transformer Load Tap Changer

1

20%

Reconfigure secondary and add transformer

0

0%

Line Drop Compensation

3

60%

Balance Feeders

1

20%

Management of feeder voltage via Supervisory
Control and Data Acquisition (SCADA)

1

20%

Adding Capacitors to feeders

0

0%

Adding Voltage Regulators

1

20%

Adding additional metering

2

40%

Peak Voltage Reduction

2

40%

Re-conductoring Feeders
Home Voltage Regulation (HVR) – voltage
regulation devices for individual (residential)
customers.

0

0%

4

80%

Targeted Voltage Control

0

0%

Other, please specify

1

20%

4. In your opinion, how successful has the DEI project been in fulfilling each of the following objectives? (Rate on a 1-5 scale, where 1 is ‘not at all successful’ and 5 is ‘extremely
successful’)

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.

Peak Demand Reduction
Energy Savings
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Not at all successful

Somewhat unsuccessful

Successful

Very successful

Extremely successful

Not applicable

0

1

2

2

0

0

0%

20%

40%

40%

0%

0%

0

0

3

2

0

0

0%

0%

60%

40%

0%

0%
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Increased Operational Efficiency
Increased Information & Awareness
Learning from experience of other utilities
Savings for the customer
Other (Specify)

1

0

2

2

0

0

20%

0%

40%

40%

0%

0%

0

0

2

3

0

0

0%

0%

40%

60%

0%

0%

0

0

1

3

1

0

0%

0%

20%

60%

20%

0%

0

1

3

1

0

0

0%

20%

60%

20%

0%

0%

0

0

0

0

1

1

0%

0%

0%

0%

50%

50%

5. Overall, how effective were the voltage regulation strategies in achieving energy savings at your utility? (Rate on
a 1-5 scale, where 1 is ‘not at all effective’ and 5 is ‘extremely effective’)

Not at all effective

0

Somewhat ineffective

0

0%
0%

Effective

4

80%

Very Effective

1

20%

Extremely effective

0

0%

Total

5

100%

6. To what extent do you agree or disagree with this statement: 'The DEI project has demonstrated that voltage
regulation is an effective method to achieve energy savings’? (Rate on a 1 to 5 scale, where 1 is ‘completely
disagree’ and 5 is ‘completely agree’)

Completely disagree

0

Somewhat disagree

0

0%

Agree

2

40%

Somewhat agree

1

20%

Completely agree

2

40%
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Total

5

100%

7. Overall, in your opinion, how successful has the DEI project been in establishing the benefits of operating in the
lower-half of the acceptable voltage range?

Not at all successful

0

0%

Somewhat successful

0

0%

Successful

3

60%

Very successful

2

40%

Extremely successful

0

0%

Total

5

100%

8. How strongly do the results from the DEI project establish a business case (with economic justification) for
operating in the lower-half of the acceptable voltage range? (Rate on a 1 to 5 scale, where 1 is ‘not at all strong’ and
5 is ‘extremely strong’)

Not at all strong

0

0%

Somewhat strong

3

60%

Strong

1

20%

Very strong

1

20%

Extremely strong

0

0%

Total

5

100%

9. On a 1 to 5 scale, where 1 is ‘not at all cost-effective’, and 5 is ‘extremely cost-effective’, how would you rate the
cost-effectiveness of voltage regulation techniques demonstrated through the DEI project?

Not at all cost-effective

0

0%

Somewhat cost-effective

1

20%
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Cost-effective

2

40%

Very cost-effective

2

40%

Extremely cost-effective

0

0%

Total

5

100%

10. In your opinion, what is the level of management support for operating in the lower-half of the acceptable
voltage range at your utility? (Rate on a 1 to 5 scale, where 1 is ‘no support at all’, and 5 is ‘extremely high degree
of support’)

Not supportive at all

0

0%

Somewhat supportive

3

60%

Supportive

2

40%

Very supportive

0

0%

Extremely supportive

0

0%

Total

5

100%

Feedback on Project Deliverables In addition to
conducting the Load Research and
Demonstration Pilot Projects, the Distribution
Efficiency Initiative had three primary
deliverables: 1. A final report that described the
project; estimated energy savings from the
project; and estimated the potential for future
regional energy savings. 2. A Distribution
Efficiency Guidebook to plan help utilities plan
future distribution improvements using the
techniques developed in the project. 3. A set of
software decision-making tools to accompany
the guidebook The next set of questions will be
related to the project deliverables.

11. Regarding the final report, which statement best describes your interaction with the final report?

Global Energy Partners, LLC

B-19

I did not know that the report had been completed

0

0%

I am aware that the report was complete but did
not know it was available to participants.

0

0%

0

0%

1

20%

I am aware that the report is complete and
available but have not had a chance to read it.
I have read the report’s executive summary but not
read the report’s conclusions and
recommendations.
I have read the report’s executive summary and
skimmed the report’s conclusions and
recommendations.

2

40%

I have read the report in detail.
I have read the report in detail and communicated
my questions and comments to RW Beck or
NEEA.

2

40%

0

0%

Other, please specify

0

0%

12. On a scale of 1 to 5, where 1 is “not at all credible” and 5 is “extremely credible,” how credible do you find the
report’s conclusions and recommendations? Select '6' if you have not read the report.

Not at all credible

0

0%

Somewhat credible

0

0%

Credible

1

20%

Very credible

2

40%

Extremely credible

1

20%

Not read the report

1

20%

Total

5

100%
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13. On a scale of 1 to 5, where 1 is “not at all useful” and 5 is “extremely useful,” how useful do you find the
report’s conclusions and recommendations in terms of planning future improvements to your utility's distribution
system? Select '6' if you have not read the report.

Not at all useful

0

0%

Somewhat useful

0

0%

Useful

1

20%

Very useful

2

40%

Extremely useful

1

20%

Not read the report

1

20%

Total

5

100%

14. Do you have any comments you would like to share with us regarding the final report?

0 Responses

15. As part of the Distribution Efficiency Initiative, NEEA and RW Beck developed a Guide Book and Decision
Making Toolkit to aid utilities in implementing efficient distribution system design. As of today, have you had a
chance to take a look at the Guide Book or the Decision Making tools?

Yes

1

No

4

80%

Total

5

100%
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16. On a scale of 1 to 5, where 1 is ‘not at all useful’ and 5 is ‘extremely useful’, how useful do you consider the
Guide book and tools to be for decision-making on efficient distribution system design?

Not at all useful

0

0%

Somewhat useful

0

0%

Useful

0

0%

Very useful

1

100%

Extremely useful

0

0%

Total

1

100%

17. Do you have any suggestions for improvements in the Guide book or tools?

0 Responses

Future Plans The following set of questions
relate to future plans at your utility regarding
voltage regulation practices.

18. In your opinion, what factors will influence adoption or non-adoption of voltage regulation by your utility?
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4 Responses

19. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy
efficiency in the next 24 to 48 months? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely
likely”)

Not at all likely

2

50%

Somewhat likely

1

25%

Likely

0

0%

Very likely

1

25%

Extremely likely

0

0%

Total

4

100%

20. How likely is it, that your utility will consider undertaking voltage regulation on an emergency basis (in say,
extreme peak conditions) rather than as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not at
all likely” and 5 is ‘extremely likely”)

Not at all likely

1

25%

Somewhat likely

1

25%

Likely

2

50%

Very likely

0

0%

Extremely likely

0

0%

Total

4

100%
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21. What do you consider to be three key requirements for adoption of standard operating procedures for operating
your distribution system in the lower-half of the acceptable voltage range?

3 Responses

22. What barriers do you perceive in undertaking voltage regulation activities at your utility?

4 Responses

23. On a scale of 1 to 5, where 1 is ‘not at all significant’ and 5 is ‘extremely significant’, how significant are each of the barriers towards adoption of voltage regulation practices at
your utility?

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.

Technical Skepticism
Technical Barriers
Lack of distribution system automation such as
SCADA
Problematic in rural reas with long feeders
Retraining and disruptions in daily job functions of
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Not at all significant

Somewhat significant

Significant

Very significant

Extremely significant

Not applicable

0

1

0

1

2

0

0%

25%

0%

25%

50%

0%

0

3

1

0

0

0

0%

75%

25%

0%

0%

0%

1

2

1

0

0

0

25%

50%

25%

0%

0%

0%

0

0

0

1

3

0

0%

0%

0%

25%

75%

0%

0

2

2

0

0

0
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distribution operators
Unfavorable internal test or prior implementation
Difficulty in rolling out training to operators and/or
enforcing change
Drain on human resources to test/pilot/implement
Project Financing/Budget
Difficulty to quantify benefit-cost justification in a
business case
Fear of customer complaints
Other (specify)

0%

50%

50%

0%

0%

0%

0

2

2

0

0

0

0%

50%

50%

0%

0%

0%

0

1

2

1

0

0

0%

25%

50%

25%

0%

0%

0

0

2

2

0

0

0%

0%

50%

50%

0%

0%

0

0

0

2

2

0

0%

0%

0%

50%

50%

0%

1

0

1

1

1

0

25%

0%

25%

25%

25%

0%

0

0

1

1

2

0

0%

0%

25%

25%

50%

0%

0

0

0

0

1

0

0%

0%

0%

0%

100%

0%

Regional Impacts In the following two
questions, we would like to get your
perceptions on adoption of voltage regulation
practices by northwest utilities.

24. Drawing on the DEI project experience, in your opinion, how likely is it that northwest utilities will adopt any
form of voltage regulation on a region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is
‘extremely likely”)

Not at all likely

0

0%

Somewhat likely

3

75%

Likely

1

25%

Very likely

0

0%
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Extremely likely

0

0%

Total

4

100%

25. Would you please share with us any recommendations for successful adoption of standard procedures for
operating in the lower-half of the acceptable voltage range by northwest utilities?

2 Responses

Final Questions In order to better understand
how voltage regulation fits into distribution
systems of the Northwest, we wanted to ask
you to offer estimates for the following:

26. How many substations do you have in your service territory?

5 Responses

27. What % of these substations serves residential and light commercial customers?

5 Responses
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28. What is likely to be the future average annual growth rate in the number of sub-stations, say in the next 5 to 7
years in your service territory? (% growth rate)

5 Responses

29. What would you estimate to be the capital cost (provide range) for implementing standard operating procedures
for operating in the lower-half of the acceptable voltage range at a substation in your utility’s distribution system?

5 Responses

30. What % of your substations (with primarily residential or light-commercial customers) is likely to implement
standard operating procedures for operating in the lower-half of the acceptable voltage range practices in the next
5 to 7 years?

5 Responses

31. Do you have any final questions or comments that you would like to forward to NEEA? Please state below.

2 Responses
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Appendix C: Detailed Findings from Non-Participant Web Survey
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Washington Survey Results
Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to
transmission or distribution at your utility? (Rate on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’
and 5 is ‘highest priority’)

Not a priority

0

0%

2

11%

Median priority

5

26%

9

47%

Highest priority

3

16%

Total

19

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy
efficiency. Which of the following technologies or practices have you considered or implemented in the last 12
months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)
Home Voltage Regulation (HVR) – voltage
regulation devices for individual (residential)
customers

3

14%

5

24%

Targeted Voltage Control (TVO)

2

10%

Transformer Load Tap Changer

8

38%

Reconfigure secondary and add transformer

6

29%

Line Drop Compensation

8

38%

Balance Feeders

16

76%

Management of feeder voltage via Supervisory
Control and Data Acquisition (SCADA)

8

38%

Adding Capacitors to feeders

13

62%

Adding Voltage Regulators

11

52%

Peak Voltage Reduction

1

5%
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Re-conductoring Feeders

18

86%

None of the above

1

5%

3. Is there any other Transmission and Distribution improvements not included in the previous question that you
have considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? If ‘Yes’,
please describe.

Yes

0

0%

No

1

100%

Total

1

100%

In the following three questions, we would like
to ask your opinion about voltage regulation as
an energy efficiency improvement to
transmission and distribution systems among
northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an
effective method to improve transmission and distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is
‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

1

6%

1

6%

4

22%

8

44%

Completely agree

1

6%

Don't know

3

17%

Total

18

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower
half of the acceptable voltage range on a region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and
5 is ‘extremely likely”; and 6 is 'don't know')

Not at all likely

Extremely likely

3

17%

5

28%

2

11%

3

17%

0

0%

Don't know

5

28%

Total

18

100%

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range among northwest utilities?

11 Responses
Response
1. Concerns about power quality
2. Could be very costly for rural utilities to impact a
small number of customers.
3. Load. Costs.
4. May create voltage regulation issues for some
locations
5. Energy benifits and no customer complains about
low voltage.
6. It is adopted only out of ignorance! There is no
gain in electric system effeciency by lowering
voltage. The only exception is 4kV distribution,
which is almost non-existant in the northwest.

Global Energy Partners, LLC
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7. Customer complaints regarding power quality,
ability to maintain adequate voltage on mixed
long/short rural distribution lines
8. customer complaints, cost of system upgrades
9. Cost benefit.
10. Managing customer complaints
11. Many systems do not have real time and or
actual voltage condition information to be able to
determine if voltage is in the lower range. This leads
to reluctance to adopt a low voltage standard.

The following questions ask your opinion about
voltage regulation and your utility.

7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy
efficiency in the next 24 to 48 months? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

4

27%

1

7%

8

53%

1

7%

Extremely likely

1

7%

Total

15

100%

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in
say, extreme peak conditions) rather than as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is
‘not at all likely” and 5 is ‘extremely likely”)

Global Energy Partners, LLC
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Not at all likely

2

13%

6

40%

5

33%

2

13%

Extremely likely

0

0%

Total

15

100%

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range by your utility?

13 Responses
Response
1. Concerns about power quality
2. Will it be mandated by regulation? If mandated we'd adopt. We have many LONG distribution lines, and end-of-line voltages are already suffering. We'd have to add
regulation downstream if we lowered voltages at the source.
3. Load and available resources.
4. not sure
5. The benifits of adopting this concept.
6. A political decision without any engineering
intelligence sought.
7. Power quality, ability to maintain minimum voltage
on long rural distribution lines
8. Engineering studies and recommendatons
9. RUS requirements
10. conductor size,load balance
11. Cost benefit
12. not needed
13. Mandated by BPA.

Global Energy Partners, LLC
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14. Sufficient confidence in end of line voltage
conditions to allow adjustment and not impact
service. Customers also likely have secondary
systems that may rely on a higher system voltage
than the low end of the voltage range such as for
motor starting in agricultural areas.

10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

13 Responses
Response
1. Perceptions of actual value vs. negative impact to
service quality
2. Manpower, budgets, time, engineering...
3. None really, we have a program in place to
upgrade our areas that might become deficient.
4. Past experience
5. The culture and the resist of changes.
6. Poor Electric Service to our customers. Increased
Customer complaints. Need to hire more employees
to handle all the complaints.
7. Our utility has voltage regulators - no barriers
here
8. Economic
9. cost
10. Time, staff and capital.
11. Feeder electrical characteristics.
12. none
13. Demonstrating that customer service will not be
impacted.

Global Energy Partners, LLC
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11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all
significant’ and 5 is ‘extremely significant’)

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
Lost revenue

Not at all significant

2

3

4

Extremely significant

1

3

2

5

3

7%

21%

14%

36%

21%

3

5

4

1

1

21%

36%

29%

7%

7%

Lack of distribution system automation- such as
SCADA

2

4

2

5

2

13%

27%

13%

33%

13%

Difficult to quantify benefit-cost justification in a
business case

1

2

4

5

3

7%

13%

27%

33%

20%

Not capacity constrained
Fear of customer complaints
Problematic in rural areas with long feeders

1

2

4

5

3

7%

13%

27%

33%

20%

2

2

2

3

6

13%

13%

13%

20%

40%

3

2

2

3

5

20%

33%

13%

13%

20%

Little learning from other utilities’ experienceuniqueness of load characteristics

2

0

9

0

3

14%

0%

64%

0%

21%

Current design standards focus more on reliability
and power quality.

2

0

4

4

4

14%

0%

29%

29%

29%

3

1

2

4

5

20%

7%

13%

27%

33%

2

2

3

6

2

13%

13%

20%

40%

13%

Staffing – analysis time to effectively look at
alternatives
Operation of the system for maintenance and
system improvements – switching loads to other
feeders would be an issue
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12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of
new energy efficiency technologies in utility system design and operation?

11 Responses
Response
1. Decisions made outside my department
2. Consultants, continuing education, interactive
discussions with other utilities etc.
3. Magazines, conferences
4. Northwest Energy Efficiency Alliance and and
other utilities
5. I guess I won't be using T&D magazine!
6. all of the above and system analysis
7. Basically, consultants, seminars, websites
8. consultants
9. T&D and Utility Automation
10. None
11. Regional and National engineering and industry
resources

13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research
and pilot projects focused on voltage regulation technologies and techniques?

Yes

5

33%

No

10

67%

Total

15

100%

Global Energy Partners, LLC
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Oregon Survey Results
Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to
transmission or distribution at your utility? (Rate on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’
and 5 is ‘highest priority’)

Not a priority

0

0%

2

29%

Median priority

2

29%

1

14%

Highest priority

2

29%

Total

7

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy
efficiency. Which of the following technologies or practices have you considered or implemented in the last 12
months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)
Home Voltage Regulation (HVR) – voltage
regulation devices for individual (residential)
customers

0

0%

0

0%

Targeted Voltage Control (TVO)

0

0%

Transformer Load Tap Changer

2

29%

Reconfigure secondary and add transformer

3

43%

Line Drop Compensation

3

43%

Balance Feeders

6

86%

Management of feeder voltage via Supervisory
Control and Data Acquisition (SCADA)

2

29%

Adding Capacitors to feeders

4

57%

Global Energy Partners, LLC
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Adding Voltage Regulators

3

43%

Peak Voltage Reduction

0

0%

Re-conductoring Feeders

4

57%

None of the above

1

14%

3. Is there any other Transmission and Distribution improvements not included in the previous question that you
have considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? If ‘Yes’,
please describe.

Yes

0

0%

No

1

100%

Total

1

100%

In the following three questions, we would like
to ask your opinion about voltage regulation as
an energy efficiency improvement to
transmission and distribution systems among
northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an
effective method to improve transmission and distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is
‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

0

0%

1

20%

2

40%

1

20%

Completely agree

1

20%

Don't know

0

0%

Total

5

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower
half of the acceptable voltage range on a region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and
5 is ‘extremely likely”; and 6 is 'don't know')

Not at all likely

0

0%

4

80%

1

20%

0

0%

Extremely likely

0

0%

Don't know

0

0%

Total

5

100%

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range among northwest utilities?

3 Responses
Response
1. It is a good concept for resistive loads but doesn't
seem feasible where there is alot of
commercial/industrial load
2. Cost of supply power.
3. Facts or proof that this will "Help" the system.

The following questions ask your opinion about
voltage regulation and your utility.

Global Energy Partners, LLC
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7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy
efficiency in the next 24 to 48 months? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

0

0%

2

40%

0

0%

3

60%

Extremely likely

0

0%

Total

5

100%

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in
say, extreme peak conditions) rather than as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is
‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

1

20%

3

60%

1

20%

0

0%

Extremely likely

0

0%

Total

5

100%

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range by your utility?

4 Responses
Response

Global Energy Partners, LLC
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1. see previous comment
2. Cost of peak power.
3. Whether or not this would have an adverse affect
on our members and their equipment.
4. As a utility we have always operated on the + or 5% on voltage issues, and we are always in the
upper half, we have no loading issues at this time.
Also our utility is very compact and use no remote
regulators.

10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

4 Responses
Response
1. unknown
2. Possibly customer intervention on some circuits.
3. Time and collecting current data that would help
us to effectively make the changes
4. none

11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all
significant’ and 5 is ‘extremely significant’)

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
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Not at all significant

2

3

4

Extremely significant

0

0

2

3

0

0%

0%

40%

60%

0%
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Lost revenue

1

1

3

0

0

20%

0%

20%

60%

0%

Lack of distribution system automation- such as
SCADA

2

0

0

3

0

40%

0%

0%

60%

0%

Difficult to quantify benefit-cost justification in a
business case

1

2

0

1

1

20%

40%

0%

20%

20%

Not capacity constrained
Fear of customer complaints
Problematic in rural areas with long feeders

1

1

1

2

0

20%

20%

20%

40%

0%

0

1

0

3

1

0%

20%

0%

60%

20%

0

1

1

0

3

0%

60%

20%

20%

0%

Little learning from other utilities’ experienceuniqueness of load characteristics

0

2

1

1

1

0%

40%

20%

20%

20%

Current design standards focus more on reliability
and power quality.

0

0

1

3

1

0%

0%

20%

60%

20%

0

0

1

2

2

0%

0%

20%

40%

40%

0

1

2

2

0

0%

20%

40%

40%

0%

Staffing – analysis time to effectively look at
alternatives
Operation of the system for maintenance and
system improvements – switching loads to other
feeders would be an issue

12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of
new energy efficiency technologies in utility system design and operation?

4 Responses
Response
1. consultants and associations
2. None
3. Magazines, websites, engineering consultants,
educational classes, association group meetings.
4. All the above including seminars
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13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research
and pilot projects focused on voltage regulation technologies and techniques?

Yes

1

20%

No

4

80%

Total

5

100%

Global Energy Partners, LLC
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BPA Survey Results
Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to transmission or distribution at your utility? (Rate
on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’ and 5 is ‘highest priority’)

Not a priority
Median priority

0

0%

0

0%

0

0%

0

0%

Highest priority

1

100%

Total

1

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy efficiency. Which of the following technologies or
practices have you considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)

0

0%

Home Voltage Regulation (HVR) – voltage regulation devices for individual (residential) customers

1

50%

Targeted Voltage Control (TVO)

0

0%

Transformer Load Tap Changer

1

50%

Reconfigure secondary and add transformer

0

0%

Line Drop Compensation

1

50%

Balance Feeders

0

0%

Management of feeder voltage via Supervisory Control and Data Acquisition (SCADA)

1

50%

Adding Capacitors to feeders

0

0%

Adding Voltage Regulators

0

0%

Peak Voltage Reduction

0

0%
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Re-conductoring Feeders

0

0%

None of the above

1

50%

3. Is there any other Transmission and Distribution improvements not included in the previous question that you have considered or implemented in the last 12
months (for the purposes of improving energy efficiency)? If ‘Yes’, please describe.

Yes

1

100%

No

0

0%

Total

1

100%

1. Adding shunt and series compensation. The driver for these additions is typically for managing system voltage levels, but they also provide some efficiency benefits.

In the following three questions, we would like to ask your opinion about voltage regulation as an energy efficiency improvement to transmission and distribution
systems among northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an effective method to improve transmission and
distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is ‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

0

0%

1

50%

0

0%

0

0%

Completely agree

0

0%

Don't know

1

50%

Total

2

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower half of the acceptable voltage range on a regionwide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”; and 6 is 'don't know')

Not at all likely

Extremely likely

1

50%

0

0%

0

0%

0

0%

0

0%

Don't know

1

50%

Total

2

100%

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range among
northwest utilities?

1 Responses
1. I'm not sure a convincing case has been made that the reduction in energy consumption from voltage sensitive loads will not be largely offset by higher T&D losses serving
constant power loads.

The following questions ask your opinion about voltage regulation and your utility.

7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy efficiency in the next 24 to 48 months? (Rate on a
1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely
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0

0%

0

0%

0

0%

Extremely likely

1

50%

Total

2

100%

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in say, extreme peak conditions) rather than as a
standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

0

0%

1

50%

0

0%

1

50%

Extremely likely

0

0%

Total

2

100%

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range by your utility?

2 Responses
1. We already manipulate voltage with in a set voltage schedule to increase efficiency of our transmission system

2. To operate the bulk system in the lower half would increase vulnerability to voltage instability. Moreover, distribution voltage regulators would nullify transmission voltage
reductions. CVR needs to be implemented on the distribution system on feeders with an appropriate load mix.
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10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

2 Responses
1. none
2. No perceived benefit for this on the bulk system.
11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all significant’
and 5 is ‘extremely significant’)

Top number is the count of respondents selecting the
option. Bottom % is percent of the total respondents
selecting the option.
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
Lost revenue
Lack of distribution system automation- such as
SCADA
Difficult to quantify benefit-cost justification in a
business case

Not at all significant

2

3

4

Extremely significant

0

0

0

0

1

0%

0%

0%

0%

100%

0
0%

1
100%

0
0%

0
0%

0
0%

1

0

0

0

0

100%

0%

0%

0%

0%

0

0

0

1

0

0%

0%

0%

100%

0%

Not capacity constrained

0
0%

1
100%

0
0%

0
0%

0
0%

Fear of customer complaints

0
0%

0
0%

1
100%

0
0%

0
0%

Problematic in rural areas with long feeders

0
0%

0
0%

1
100%

0
0%

0
0%

1

0

0

0

0

Little learning from other utilities’ experienceuniqueness of load characteristics
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Current design standards focus more on reliability and
power quality.
Staffing – analysis time to effectively look at
alternatives
Operation of the system for maintenance and system
improvements – switching loads to other feeders would
be an issue

100%

0%

0%

0%

0%

0

0

0

1

0

0%

0%

0%

100%

0%

0

1

0

0

0

0%

100%

0%

0%

0%

0

0

1

0

0

0%

0%

100%

0%

0%

12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of new energy efficiency technologies in utility
system design and operation?

1 Responses
1. T&D Magazine, various web sites
13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research and pilot projects focused on voltage
regulation technologies and techniques?

Yes

0

0%

No

1

100%

Total

1

100%

California Survey Results

Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to
transmission or distribution at your utility? (Rate on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’
and 5 is ‘highest priority’)

Not a priority

Global Energy Partners, LLC
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0

0%

Median priority

0

0%

0

0%

Highest priority

1

100%

Total

1

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy
efficiency. Which of the following technologies or practices have you considered or implemented in the last 12
months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)
Home Voltage Regulation (HVR) – voltage
regulation devices for individual (residential)
customers

0

0%

0

0%

Targeted Voltage Control (TVO)

0

0%

Transformer Load Tap Changer

0

0%

Reconfigure secondary and add transformer

0

0%

Line Drop Compensation

0

0%

Balance Feeders

1

100%

Management of feeder voltage via Supervisory
Control and Data Acquisition (SCADA)

0

0%

Adding Capacitors to feeders

1

100%

Adding Voltage Regulators

1

100%

Peak Voltage Reduction

0

0%

Re-conductoring Feeders

1

100%

None of the above

0

0%
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3. Is there any other Transmission and Distribution improvements not included in the previous question that you
have considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? If ‘Yes’,
please describe.

Yes

0

0%

No

0

0%

Total

0

0%

In the following three questions, we would like
to ask your opinion about voltage regulation as
an energy efficiency improvement to
transmission and distribution systems among
northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an
effective method to improve transmission and distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is
‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

0

0%

0

0%

0

0%

0

0%

Completely agree

1

100%

Don't know

0

0%

Total

1

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower half
of the acceptable voltage range on a region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is
‘extremely likely”; and 6 is 'don't know')

Not at all likely

0

0%

0

0%

1

100%

0

0%

Extremely likely

0

0%

Don't know

0

0%

Total

1

100%

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range among northwest utilities?

1 Responses
1. the inability to maintain constant and reliable
power

The following questions ask your opinion about
voltage regulation and your utility.
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7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy
efficiency in the next 24 to 48 months? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

0

0%

0

0%

0

0%

0

0%

Extremely likely

0

0%

Total

0

0%

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in
say, extreme peak conditions) rather than as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not
at all likely” and 5 is ‘extremely likely”)

Not at all likely

0

0%

0

0%

0

0%

0

0%

Extremely likely

0

0%

Total

0

0%

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of
the acceptable voltage range by your utility?

0 Responses
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10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

0 Responses

11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all
significant’ and 5 is ‘extremely significant’)

Top number is the count of respondents selecting
the option. Bottom % is percent of the total
respondents selecting the option.
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
Lost revenue
Lack of distribution system automation- such as
SCADA
Difficult to quantify benefit-cost justification in a
business case
Not capacity constrained
Fear of customer complaints
Problematic in rural areas with long feeders
Little learning from other utilities’ experienceuniqueness of load characteristics
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Not at all significant

2

3

4

Extremely significant

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%

0

0

0

0

0

0%

0%

0%

0%

0%
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Current design standards focus more on reliability
and power quality.

0

0

0

0

0

0%

0%

0%

0%

0%

Staffing – analysis time to effectively look at
alternatives

0

0

0

0

0

0%

0%

0%

0%

0%

Operation of the system for maintenance and
system improvements – switching loads to other
feeders would be an issue

0

0

0

0

0

0%

0%

0%

0%

0%

12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of
new energy efficiency technologies in utility system design and operation?

0 Responses

13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research
and pilot projects focused on voltage regulation technologies and techniques?

Yes

0

No

0

0%

Total

0

0%
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Idaho Survey Results
Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to transmission or distribution at your utility?
(Rate on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’ and 5 is ‘highest priority’)

Not a priority
Median priority

0

0%

1

33%

1

33%

1

33%

Highest priority

0

0%

Total

3

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy efficiency. Which of the following technologies
or practices have you considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)

0

0%

Home Voltage Regulation (HVR) – voltage regulation devices for individual (residential) customers

1

25%

Targeted Voltage Control (TVO)

0

0%

Transformer Load Tap Changer

1

25%

Reconfigure secondary and add transformer

0

0%

Line Drop Compensation

2

50%

Balance Feeders

2

50%

Management of feeder voltage via Supervisory Control and Data Acquisition (SCADA)

1

25%

Adding Capacitors to feeders

1

25%

Adding Voltage Regulators

1

25%

Peak Voltage Reduction

0

0%
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Re-conductoring Feeders

2

50%

None of the above

0

0%

3. Is there any other Transmission and Distribution improvements not included in the previous question that you have considered or implemented in the last
12 months (for the purposes of improving energy efficiency)? If ‘Yes’, please describe.

Yes

0

0%

No

0

0%

Total

0

0%

In the following three questions, we would like to ask your opinion about voltage regulation as an energy efficiency improvement to transmission and
distribution systems among northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an effective method to improve transmission
and distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is ‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

0

0%

1

33%

1

33%

0

0%

Completely agree

0

0%

Don't know

1

33%

Total

3

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower half of the acceptable voltage range on a
region-wide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”; and 6 is 'don't know')

Not at all likely

0

0%

2

67%

1

33%

0

0%

Extremely likely

0

0%

Don't know

0

0%

Total

3

100%

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range among
northwest utilities?

3 Responses
When power quality becomes an issue.
mandated rules
Not enough information at this time
The following questions ask your opinion about voltage regulation and your utility.
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7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy efficiency in the next 24 to 48 months? (Rate
on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

2

67%

0

0%

0

0%

1

33%

Extremely likely

0

0%

Total

3

100%

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in say, extreme peak conditions) rather than
as a standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

2

67%

1

33%

0

0%

0

0%

Extremely likely

0

0%

Total

3

100%

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range by your
utility?

2 Responses
power quality issues
BPA would regulate our voltage
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10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

2 Responses
none
We are a small user of electricity so this is not something we have looked into very much

11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all
significant’ and 5 is ‘extremely significant’)

Top number is the count of respondents selecting the
option. Bottom % is percent of the total respondents
selecting the option.

Not at all significant

2

3

4

Extremely significant

0

1

0

1

0

0%

50%

0%

50%

0%

0
0%

1
50%

0
0%

1
50%

0
0%

0

1

0

1

0

0%

50%

0%

50%

0%

0

1

0

1

0

0%

50%

0%

50%

0%

Not capacity constrained

0
0%

1
50%

0
0%

0
0%

1
50%

Fear of customer complaints

0
0%

1
50%

1
50%

0
0%

0
0%

Problematic in rural areas with long feeders

0
0%

0
0%

1
50%

1
50%

0
0%

0

1

0

1

0

Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
Lost revenue
Lack of distribution system automation- such as
SCADA
Difficult to quantify benefit-cost justification in a
business case

Little learning from other utilities’ experienceuniqueness of load characteristics
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Current design standards focus more on reliability and
power quality.
Staffing – analysis time to effectively look at
alternatives
Operation of the system for maintenance and system
improvements – switching loads to other feeders
would be an issue

0%

50%

0%

50%

0%

0

0

1

1

0

0%

0%

50%

50%

0%

0

0

0

1

1

0%

0%

0%

50%

50%

0

1

0

0

1

0%

50%

0%

0%

50%

12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of new energy efficiency technologies in utility
system design and operation?

1 Responses
Bonneville Power Association, Marne and Assoc. Inc
13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research and pilot projects focused on voltage
regulation technologies and techniques?

Yes

0

0%

No

2

100%

Total

2

100%
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Montana Survey Results
Survey of T&D Practices for Energy Efficiency
1. To what extent is improving energy efficiency on the utility distribution system a factor in planning changes to transmission or distribution at your utility? (Rate
on a 1 to 5 scale, where 1 is ‘not a priority;’ 3 is a ‘median priority’ and 5 is ‘highest priority’)

Not a priority
Median priority

0

0%

0

0%

2

50%

1

25%

Highest priority

1

25%

Total

4

100%

2. Below is a list of Transmission and Distribution improvements that can be used to improve system energy efficiency. Which of the following technologies or
practices have you considered or implemented in the last 12 months (for the purposes of improving energy efficiency)? (Check all that apply)

Conservation Voltage Regulation (CVR)

0

0%

Home Voltage Regulation (HVR) – voltage regulation devices for individual (residential) customers

0

0%

Targeted Voltage Control (TVO)

0

0%

Transformer Load Tap Changer

2

50%

Reconfigure secondary and add transformer

1

25%

Line Drop Compensation

1

25%

Balance Feeders

3

75%

Management of feeder voltage via Supervisory Control and Data Acquisition (SCADA)

2

50%

Adding Capacitors to feeders

1

25%

Adding Voltage Regulators

3

75%

Peak Voltage Reduction

0

0%
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Re-conductoring Feeders

3

75%

None of the above

0

0%

3. Is there any other Transmission and Distribution improvements not included in the previous question that you have considered or implemented in the last 12
months (for the purposes of improving energy efficiency)? If ‘Yes’, please describe.

Yes

0

0%

No

0

0%

Total

0

0%

In the following three questions, we would like to ask your opinion about voltage regulation as an energy efficiency improvement to transmission and distribution
systems among northwest utilities.

4. To what extent do you agree or disagree with this statement: 'Voltage regulation within the ANSI standard is an effective method to improve transmission and
distribution system efficiency'? (Rate on a 1 to 5 scale, where 1 is ‘completely disagree’ and 5 is ‘completely agree’; and 6 is 'don't know')

Completely disagree

0

0%

0

0%

3

75%

0

0%

Completely agree

0

0%

Don't know

1

25%

Total

4

100%
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5. In your opinion, how likely is it that northwest utilities will adopt any form of voltage regulation within the lower half of the acceptable voltage range on a regionwide basis? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”; and 6 is 'don't know')

Not at all likely

0

0%

2

50%

1

25%

0

0%

Extremely likely

0

0%

Don't know

1

25%

Total

4

100%

1
2
3
4
5
6

6. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range among northwest
utilities?

2 Responses
education of the consumers as to how the range can be used and what they can expect
Addition of voltage regulators constitutes an additional loss on electric lines, due to the loss in the windings of the regulator.

The following questions ask your opinion about voltage regulation and your utility.
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7. How likely is it, that your utility will consider voltage regulation as a standard operating procedure for energy efficiency in the next 24 to 48 months? (Rate on a 1
to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

1

25%

1

25%

1

25%

1

25%

Extremely likely

0

0%

Total

4

100%

1
2
3
4
5

8. How likely is it, that your utility will consider undertaking operations at a lower voltage on an emergency basis (in say, extreme peak conditions) rather than as a
standard operating procedure? (Rate on a 1 to 5 scale, where 1 is ‘not at all likely” and 5 is ‘extremely likely”)

Not at all likely

2

50%

0

0%

1

25%

1

25%

Extremely likely

0

0%

Total

4

100%

1
2
3
4
5

9. In your opinion, what factors will influence adoption or non-adoption of voltage regulation within the lower half of the acceptable voltage range by your utility?

3 Responses
It will be dependent on the system itself.If the demands are such that we have to do this,it will happen.
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High Tech Industries that power quality is a major factor in their production will demand that voltage remain in the better halve of the spectrum.

Our utility does not have scada and therefore any voltage regulation on transformers would need to necessitate an outage before tap changers could be moved. All voltage
regulation other than actual voltage regulators need to be accomplished manually.

10. What barriers do you perceive in undertaking voltage regulation activities at your utility?

3 Responses
As stated before the education of the consumers and changing their minds as to what they demand. There needs to be reconfiguring of the protective devises that sense the
voltage and as we go high tech this becomes more apparent all the time.

With an ageing distribution system with our far share of copperweld conductor, line capacity is an on going issue.

Do not have the electical equipment to accomplish this task, nor do we have, nor can we afford the equipment.

11. How significant are each of the following barriers towards adoption of voltage regulation practices? (Rate on a 1 to 5 scale, where 1 is ‘not at all significant’ and
5 is ‘extremely significant’)

Top number is the count of respondents selecting the
option. Bottom % is percent of the total respondents
selecting the option.
Technical skepticism- lowering voltage does not
necessarily lead to lower load, as certain loads draw
more current at lower voltage levels
Lost revenue
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Not at all significant

2

3

4

Extremely significant

0

0

3

1

0

0%

0%

75%

25%

0%

0
0%

2
50%

1
25%

1
25%

0
0%
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Lack of distribution system automation- such as SCADA

0
0%

1
25%

0
0%

1
25%

2
50%

Difficult to quantify benefit-cost justification in a business
case

0

0

2

0

2

0%

0%

50%

0%

50%

Not capacity constrained

0
0%

0
0%

2
50%

0
0%

2
50%

Fear of customer complaints

0
0%

1
25%

1
25%

2
50%

0
0%

Problematic in rural areas with long feeders

0
0%

0
0%

1
25%

0
0%

3
75%

0

0

2

1

1

0%

0%

50%

25%

25%

0

1

1

0

1

0%

33%

33%

0%

33%

0
0%

0
0%

1
25%

2
50%

1
25%

0

0

0

1

2

0%

0%

0%

33%

67%

Little learning from other utilities’ experience- uniqueness
of load characteristics
Current design standards focus more on reliability and
power quality.
Staffing – analysis time to effectively look at alternatives
Operation of the system for maintenance and system
improvements – switching loads to other feeders would
be an issue

12. What resources (such as magazines, websites, consultants or associations) do you use to assess the value of new energy efficiency technologies in utility
system design and operation?

3 Responses
T&D magazines
magazine,associations
Magazines
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13. Are you aware of the Northwest Energy Efficiency Alliance’s Distributed Efficiency Initiative to conduct research and pilot projects focused on voltage
regulation technologies and techniques?

Yes

0

0%

No

4

100%

Total

4

100%
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Appendix D: Detailed Findings from Non-utility Organization
Interviews
Interview #1
Aware of the DEI project- has seen a copy of the draft final report.
1. Current state of CVR. Has there been any change in utility practices/awareness level
in the past 5 years or so?
There is growing interest among utilities. But in terms of actual change in practicenot much has changed.
2. What is the reason for this?
Partly inertia, and partly lack of regulatory support- meaning that if utility reduces
voltage and improves its efficiency- a downside to it is that they would lose revenue
from that. Most regulators would not give utilities credit for that.
3. In terms of technology- do utilities have adequate information/awareness on CVR
practices?
It is mixed. The experiment that has been done in the northwest- that is going to help.
But the word still needs to get out.
EPRI is following up on the study in the northwest and see what can be done in other
areas. EPRI is holding workshops in other areas. Considers the interest level to be
very high; Interest has not translated into action for the most part. But people are
acquiring more knowledge in the area- wanting to try it in different ways. But there is
a lag in the research and people actually doing things.
4. What is driving increasing levels of interest in CVR?
A part of it is public perception- trying to be an environmental steward; also trying to
do the right thing for their end-use customer; If utilities can make their customers
more energy efficient, they would like to do that; also increasing public perception on
environmental concerns- global warming- plays a role.
5. More needs to be done before CVR is taken up by utilities? Still some way to go?
Yes. Thinks that the NEEA study has been very good.
6. Are there efforts anywhere else in the country?
Not aware. There were some efforts undertaken by northeast utilities in the eighties.
EPRI has been doing workshops in the northeast region, Midwest and the south. The
Global Energy Partners, LLC
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northeast had the largest number of utilities participating- they are not there yet, but
we can expect some actions in the future.
7. Are grid modernization activities likely to influence adoption of voltage regulation
practices by utilities?
Yes, most definitely. Many utilities are considering deployment of advanced metering
infrastructure- they can partly justify the investment in communications system by
making the system more efficient, reduction of losses and supply of better voltage to
end-use customers. These go hand-in-hand- advanced metering, efforts towards
developing smart grid, two-way communications, CVR. Advanced technologies make
it much easier to implement CVR and use that to improve efficiency.
8. There are 2 sides- technical and economics. In which area is there work remaining to
take CVR forward?
There is work remaining on both fronts. There is need for more research, more field
trials, and more stage tests before utilities are willing to take this up. Probably know
enough to try to make a business side of it. Need more information and research on
how this could work with advanced metering and communications system, how this
could work in parts of the country with more air-conditioning load.
Both are needed to advance the idea of more efficient supply.
9. Is CVR likely to be considered as a DSM option in the energy efficiency portfolio of
utilities?
Yes, thinks so. But this is one of the areas where more field trials, more research and
confirmation is needed. Utility concerns are that they cannot quantify the impact in
terms of measurable savings and they do not feel that they will have the resource
when they need it. If they are going to count this against avoided generation or
avoided investment in additional infrastructure- they want to be sure that they get it
when they need it. This is an area which requires more demonstration, and more
research.
10. Are utilities likely to take this up more as an emergency measure rather than as a
standard operating procedure?
This always has been the main focus of CVR attempts. Most utilities consider this as
an emergency option. One example is Georgia Power. The more recent focus has
been to use it full-time to reduce energy.
11. Is it likely that CVR practices will be integrated within the distribution planning of
utilities?
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Yes. It is also likely to depend on the regulatory environment of the utility, as well as
their typical circuit and load-mix- which will determine how difficult/easy it is to
implement CVR.
12. What factors are likely to push regulations related to CVR?
From the regulatory side- it is the perception related to global warming and
environmental impact.
From the utility side- it the need to recover lost revenue by providing lower voltage.
Would require regulators to compensate for the lost revenue if CVR is undertaken on
a wider scale, since the loss in sales can be quite significant.
13. So utilities are convinced that there are benefits associated with CVR- are there
doubts on that front?
Of course there are doubts. Even in traditional CVR programs- it’s somewhat ‘hit or
miss’. …..??
14. Are regulators aware of the concept?
No, not as much as is needed.
15. What are the three primary requirements for adoption of CVR practices in the
industry?
•
•
•

The regulatory part is a big issue.
In the near-term, education and experience with CVR from the utility point of
view so that they feel comfortable doing it.
Knowing how to do it most effectively- along with putting in other systems such
as AMI; hold off on CVR till advanced metering is in place because that will
make it easier to implement CVR.
Not sure that this will happen- it is just a guess.

16. What role can NEEA or other similar organizations play in promoting CVR?
•
•
•

Get the word out on the good work that has been done- educate both utilities
and regulators.
Undertake more work on additional field trials
Making a business within a regulatory framework for providing incentives to
utilities to implement it.

17. From the industry standpoint, what more is needed to promote CVR?
•
•

Get more experience with it, more field trials
Better understanding of CVR on different types of load mixes- one of the
weaknesses of the NEEA study is that it is skewed towards residential
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customers. There is little information related to impact on commercial
customers. This requires further investigation. Specifically, impact of voltage
regulation on different types of loads needs to be studied- at places where
there is more air-conditioning, places like McDonald’s or Walmart- what
kinds of impacts happen at those places.
18. Are there M&V techniques related to CVR?
What has been done by NEEA is good- in terms of day-of/day-on basis. But for
adoption on a wider scale, a framework would need to be provided for a consistent
estimation of benefits. This is an area where more work is needed- create a large
enough database from field trials as to what the benefits associated are for moving
from one option to the other, in adopting the different options. The measurability of
the techniques will greatly help in gaining wider acceptance.
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Interview #2
1. Do you consider that CVR practices have become more commonplace among utilities
in the past 5 years or so?
Not aware of a lot of implementation; aware of a lot of studies. There are people who
are interested in it and are looking at it. They think it is a good idea. No utilities have
whole-heartedly implemented it at this point of time. As far as implementation goesmost utilities are in the same position as Black Hills Power. They are intrigued by it,
looks like a good deal- and are probably going to implement it sometime in the future.
It is not a proven concept. It is till in the theory stage- there is some good theory
behind it. But I would not say that it is a ‘proven’ concept.
2. Is there enough information on CVR practices? Are utilities aware of and have
adequate information on CVR?
Everybody is aware of it on a theoretical basis. Was down in a DistribuTECH
Conference in Tampa, Florida. There were a couple of presentations. Looked like a
possibility- but again on a theoretical basis. People are thinking about it.
Sees it as being part of an overall distribution automation strategy- thinks that nobody
is going to do just CVR. That’s how Black Hills Power is looking at it- as part of
overall automated strategy related to AMR, outage detection- CVR is going to be one
piece of the Smart Grid, Distributed Automation puzzle.
3. Are emerging market trends in grid modernization activities likely to drive CVR?
Yes. If I were to go to my management and justify spending the money- then I am
going to use CVR and its benefits as part of my ‘sales pitch’.
4. To what extent is CVR likely to be considered as an energy efficiency option?
I think it’s going to be considered as an option. It will be a part of the menu. How big
a piece it is going to be- I do not know enough about it to make a judgment; Plan to
study it over the next year- at the end of it will have a clearer picture on how big it’s
contribution is likely to be.
5. Other than grid modernization activities, what other factors are likely to influence
CVR?
Regulatory pressure; Colorado is looking at more energy efficiency- and probably
CVR can be part of the portfolio. Assuming that distribution automation is justified
and CVR can fit into it- it is likely to be considered.
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6. How far has the technical side and benefits associated with CVR been well
established? What needs to be done for assessing the economics/financing side?
Both sides need work- technical and economic. As far as I know, most people are on
the same boat as we are- we are just starting to look at it seriously.
7. What is the reason people are starting now as compared to 5 years ago?
The reason is that we are planning for our resources and looking at existing assets.
Getting into more comprehensive planning; making sure we are getting everything
out of assets- before going into any major new investments, one has to make sure that
existing assets are being utilized as efficiently as possible. CVR seems one way to
utilize my existing assets more efficiently, before asking the Board for more money to
increase the existing capacity of those assets.
8. To what extent is there likely to be upper management for CVR?
Upper management is likely to support CVR provided a business case is made. Utility
is planning a long-range plan; likely to evaluate different options and consider CVR
as an option within the portfolio. Likely to be considered as an option for capital
investment deferment. Needs to make a business case of it;
Technology needs to be available and needs to work before a business case is made.
As I see it, there are three issues- hardware, software, and communications. Industry
has been working on all three issues for a couple of decades. These are not mature
enough.
9. Where does that stand now in terms of technology? How far have we achieved and
what more needs to be done?
I think it’s getting better. Every time you go to a trade show, there is a new playerbut there is also a player who dropped pout. That’s part of the challenge. That’s the
kind of moving target that has to be dealt with.
Making a business case- it’s a chicken-and-egg thing. For making a business case,
one needs to estimate what the technology can do. And then a pilot project needs to
be done- after completion of the pilot, one hopefully moves on to system-wide
deployment.
10. Are you aware of the DEI project undertaken by NEEA?
Aware of it- presentation on the project at a IEEE conference. Was aware of it as of
last May- what the state of the art of at that point of time.
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11. Are people more aware of CVR?
Yes. More people are aware of it now than a year ago- but still more education needs
to be done.
12. From your perspective, what are three primary requirements for adoption of CVR
practices by your utility?
•
•
•

Customer acceptance
Business case
Availability and demonstration of technology

13. What are the three main barriers that have restricted adoption of CVR practices?
Having the resource to evaluate the option- take the time to study and consider it;
would need to know customer demographics; resource availability to prepare your
business case;
14. What specific recommendations do you have for CVR to play a greater role?
•

Awareness in the industry- presentations at conferences, workshops- getting out to
industry conferences, industry magazines; I was not aware of it till I saw the
presentation at an IEEE conference; industry magazines very frequently have articles
related to distribution automation- CVR would fit into that.

15. So, overall you think CVR has good prospects for the future?
Yes, as long as it is put into context- as part of distribution automation. Anybody who
is evaluating distribution automation ought to consider that as part of the portfolio.
It is likely to be integrated within the distribution planning of utilities.
Will be looking into this quite extensively over the course of a year.
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Interview #3
1. Has there been any change in utility awareness on voltage regulation practices in the
past 5 years or so?
It has not changed in the past 25 years.
Couple of problems existsEnergy efficiency on utility systems is not considered to be a high priority capital
investment- does not view improving system efficiency through CVR as a high
priority investment at all. Capital expenditure is primarily related to expansion and
undertaking system upgrades.
2. Has CVR been viewed as an energy efficiency option by utilities?
It has not been viewed as an energy efficiency option at all by utilities. It has not been
considered as a resource option by the utilities.
Is anything changing utility perception now?
There is more focus on energy efficiency- both on the customer-side and the utilityside of the meter. Utilities like Avista and Puget are having their feeder management
being focused on that. Some changes have been taking place over the past 12 months.
To what extent has the DEI project influenced these changes?
Since both Puget and Avista participated in the project- the findings opened their eyes
to possibilities that they had not considered before; It got to the right people in the
corporate structure- in the T&D planning side;
3. What needs to be done for utilities to adopt CVR, now that Phase I has been
completed?
Smaller utilities with not a great deal of technical capability- handholding, training,
help with the tools and the guidebook, assistance with the technology.
Larger utilities- provide case studies; peer sharing of the results with larger utilities
that did not participate; information dissemination and awareness.
4. To what extent has the project been successful in demonstrating CVR benefits?
Thinks that it is a real solid piece of work5. What is required to make a business case?
There may be some regulatory requirements for IOUs to do this; Currently, this is not
being considered at all- it is not even a metric regulators look at. Should be defined as
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a performance measurement/evaluation metric by regulators- line loss measurement,
service quality; Then some utilities will be forced to do it. Regulatory requirements
for the IOUs would force them to undertake voltage reduction activities.
For the public utilities- they probably would do it if they could; do not have
capabilities to undertake these kinds of activities. They do not have the infrastructure
to undertake these activities. Could embark with technical assistance from
organizations such as BPA;
6. How ready is the project to move on to Phase II and III?
Considers the project ready to move onto the next steps- information dissemination
and education necessary;
7. Are emerging market trends in grid modernization activities likely to influence
adoption of voltage regulation practices by utilities?
Yes. With deployment of AMR and AMI systems- voltage monitoring and control are
likely to be easier for utilities. These are going to facilitate use of CVR by utilities.
8. What really will need to be done for voltage regulation to be considered at par with
other energy efficiency options?
It already is being considered at par by some utilities;
Statute in the state of Washington- for utilities with more then 25,000 customersdistribution system efficiency can be counted towards their conservation goal;
Therefore utilities are more likely to consider CVR options. Outside of Washington
state- that’s not the case.
Since some of the largest public utilities are based in Washington and are likely to
consider this as an option- public utilities in other regions are also likely to consider it
as an option by following Washington utilities’ experience/example.
In the Council’s 6th Plan- CVR is going to be called out as a specific resource
potential, following on from NEEA’s study. This is likely to highlight focused
attention on the availability of the resource. Doing this will move the issue to a higher
visibility stage.
9. Does the Washington regulation require utilities to integrate voltage regulation into
their resource plans?
The regulation does not specifically mention ‘voltage regulation’- it mentions
distribution system efficiency improvements as one of the areas utilities should
undertake conservation.
10. Are you aware of any other CVR related efforts elsewhere in the country?
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Not aware.
11. Are people indicating increasing awareness/higher information levels related to
distribution system efficiency in energy conferences/workshops?
The principal focus of conservation/energy efficiency programs has been on the enduse side, and not on utility systems. Energy efficiency industry has not considered
this at all. Therefore it is on the distribution/engineering side of utilities to consider
this.
The distribution/engineering side will need to work together with the energy
efficiency/customer service side.
12. Have the results from the DEI project been disseminated to non-participant utilities in
the northwest region?
Not likely to have been done till now. The report was presented at the Regional
Technical Forum (RTF)- this seems to have been the first public presentation of the
results. The information is not outside of the participating utilities currently. As more
public presentations on the project take place- a larger number of utilities are likely to
be aware of the project. Marketing of the work will need to take place.
13. As next steps to the project- what role should NEEA play along with other
organizations in the region?
•
•
•
•

Sponsoring workshops with presentations by utilities
Holding training sessions for utility staff along with BPA
Some of the utilities in the Advisory Committee who are ready to implement CVRsharing information and talking with their peers is likely to be a good idea.
Case studies for utilities in the region with characteristics comparable to that of the
participants- sharing of information and experiences

14. Utility concerns related to adoption of CVR
Utilities have had multiple excuses in the past- worried about interfering with
customer equipment, problems in maintaining voltage all the way down along the line
so that they do not fall outside the ANSI standards. Some of these common
perceptions/misconceptions have been addressed in the study. These need to be
communicated now.
Present fact sheets on appliances- lay out a list of the most FAQs on why we
can/cannot do CVR; presentation of project results to support such arguments.
Presentation of experiences on how some of the commonly perceived problems were
dealt with and to the extent they occurred/did not occur;
Presentation of a table listing the commentaries on why people don’t implement CVR
and how the project addressed those concerns
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15. Comments on decision-making tools/guidebook and to what extent they can be
considered useful?
The tool is likely to be of great assistance to utilities.
NWPCC is trying to get approval for using the tool for a BPA program next month; If
that is done- BPA’s customers can take advantage of the tool and BPA also can
market the tool to its customers. BPA can then further train it’s customers on the tool
16. How adequate is the cost assessment information presented in the report?
A reasonable amount of information is presented related to cost assessment. But
utilities will be able to do individual cost assessments of their systems depending on
the system characteristics. This allows flexibility to utilities to do their own cost
assessments.
17. Which group within the utility needs to be targeted for the information dissemination?
Distribution engineering personnel within the utility will need to be targeted. Also the
general managers will need to be informed. Getting the information to the
conservation department may not be very useful. Has to come from the distribution
side to make it work- conservation side may just open the doors to the idea.
18. What are the three primary barriers for adoption of CVR practices in the northwest?
1. Conservatism of the engineering staff at the utility- they like to run with margins
and do not like customer complaints; their fear will need to be overcome; the
robustness of the system has been proven and demonstrated and they will need to be
convinced of that.
The DEI project results come at an appropriate time for the utilities when resource
procurement is a big issue for them. This is likely to be considered as an attractive
resource option by the utilities, once it’s technical viability and cost-effectiveness
have been demonstrated.
The senior management will need to be targeted and informed- they will be able to
override the engineering staff. They will need to be convinced that service quality to
customers is not going to be adversely affected in any manner.
Utilities need to be familiarized with what needs to be done- the technology is not
difficult; it’s knowing what exists and how to apply the technology.
19. What actions will NEEA need to take to make CVR practice more commonplace?
•

Talking to the Advisory Committee on forming some kind of peer-to-peer sales staff.
Develop the tools for communicating the findings of the project to their peers- to
other utilities who undertake distribution planning and operations. The information
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dissemination and education will need to steered and conducted through the Advisory
Committee and Beck- not from NEEA staff. Beck has a reputation in the region for
undertaking similar activities. Have contractor and utility staff communicate and
disseminate results and information. People who have watched this and seen that it
works need to be out communicating the information to their peers.
•

NEEA could also work to address the regulatory issues if there are any- talking to
regulatory commissions and their staff with regards to the need for targeting
distribution system efficiency as part of utility conservation programs; prudent system
management for utilities- to see whether they are investing in system upgrades or
improvements as part of their overall strategy to be more efficient, emit less carbon,
and the like.

20. What role is the Council going to play in furthering CVR?
Will be including the regional CVR savings potential in the next plan- savings from
that will be targeted in addition to res, C&I measures we will have utility distribution
system efficiency improvements as one of the targets to meet in the plan; utilities will
need to do some of the distribution efficiency in order to meet the overall target; CVR
will be included as part of the resource potential; may look attractive and cheaper
than other resources;
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Interview #4
The Commission did some work sometime ago.
1. What is the general perception among utilities on voltage regulation practices as an
energy efficiency measure?
We did consider this some time ago- at that time the general perception was that
voltage regulation margin was less than sufficient to do CVR. Utilities are required to
report to FERC when they attain the voltage limit- get close to 112 Volts.
There seemed to be more interest in California in emergency voltage reduction, rather
than CVR. There was some research done by some University professor who
proclaimed that substantial savings could be achieved by lowering the voltage- but
that was not necessarily the position of the California utilities.
The perception in California is that the network here is not necessarily supportive of
CVR.
2. What do you mean that the network is not supportive?
There was a perception that certain loads will not be able to handle the voltage
reduction; that there would be a lot of customer complaints if CVR was practiced;
that power quality would be affected; customers would face a lot of difficulties due to
the reduced voltage;
3. Was this considered as a peak load saving option during the times of energy crisis?
This was considered as a possibility during that time- customers would understand
why this was being done; being considered as an emergency measure was thought to
be more acceptable as opposed to being considered as an everyday response.
4. Is CVR being considered in California at all currently?
No, nothing that I am aware of- at least at the high level. I did some research around 3
years ago on this- and the final decision was that there wasn’t sufficient interest in the
topic for funding research activities.
5. What was the research on and why were such conclusions reached?
The basic research was on comparing emergency voltage reduction and CVR. I was
able to get some data from EPRI. EPRI provided some voltage readings they had
from meters on the distribution feeders. The study concluded that reducing the
voltage by around 5% or so would cause customer complaints and issues for the
utilities, result in reportable incidents, and causing damage to equipments. So there
wasn’t any strong desire to implement this as CVR.
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There was some interest for this for emergency voltage reduction. But as the crisis
went away and other options were staring to be considered- such as DR, storage
technologies, etc., interest for this as an emergency option too went away. I think that
there are procedures in California to deploy this as an emergency measure. The
utilities at one time had got very close to working out procedures for emergency
voltage reduction with the PUC. But the ISO thought it was not necessary. This is
how far we got with emergency voltage reduction. But we never went this far with
CVR.
6. At the time the research was done, were you aware of any research being conducted
in any other parts of the country?
No. I did review the available information at that time. There were some studies on
equipments that were being conduced by some of our universities. At that time there
were two commissioners who were interested in looking at this in details- but there
wasn’t enough of supporting evidence around this for any kind of regulation. And
utilities were not going to do this voluntarily. So we just let it go. At that time it was
decided that there were better ways to meet energy efficiency goals as compared to
CVR as a policy.
7. So the concerns primarily related to customer side impacts- or were there other
concerns too?
That was one of the major concerns. Utilities were also concerned about potential
damages to their equipments. Further investigations and research was needed in these
areas. At that time, there was not sufficient interest to collect additional data.
8. We have been talking to other people in the industry and there seems to be some
interest generating on this topic? Do you agree?
I am aware that there is an isolated number of scientists and engineers who have the
perception that this is an area where utilities are overcharging their customerssupplying more energy by operating at a higher voltage. But there wasn’t enough
research to show what the long-term impacts would be. For emergency voltage
reduction- impact on warranties of equipments, impact on customer complaints,
impact on unplanned outages- all this is minimal. When you do it on a continuous
basis- impact on equipment heating, impact on digital system failure- that was not
really known, but it was thought to be higher than acceptable.
There were a few people who were champions of the cause and willing to study this
further- but there was not sufficient funding to do this additional work. EPRI did
some work in this area around 10 years ago.
9. Results from the project show that there were no customer impacts.
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How many data points were taken to show this? Well, if the report has sufficient
evidence to prove this- it may be the first report that indicates that this is worth
pursuing again.
Interested in talking to the project manager and seeing whether we could get some
funding from the Commission to take this up again.
10. Do you think that some of the activities related to grid modernization, Smart Gridcould affect CVR in any way?
We are working a lot on the Smart Grid effort. If the grid were more intelligent- you
could operate on a tighter margin. You could use CVR with a smarter grid- because
you have better monitoring and control, more feedback, you could get more data- you
could operate in a narrower range. Some of the distribution automation technologies
are likely to make this more viable. Yes, all of this could affect CVR in a positive
way and make a difference.
11. Which side of the utility is likely to take this up- EE/DSM side or the distribution
engineering side?
I personally don’t think that utilities are going to champion this, and see much valueunless they needed to meet an efficiency goal, unless they could use this to avoid
costly upgrades, or avoid new generation. If utilities supply at a lower voltage- it
results in lost revenue to them. So I am struggling to understand why utilities would
want to pursue this option unless they see some additional benefits- meeting specific
goals for efficiency, avoiding the need to undertake system upgrades, or when
operating on a margin. Those things make sense to me. We have not seen any support
in this because they would end up losing revenue and affecting their profits.
Some of the current regulations related to tighter energy efficiency standards and
GHG reduction targets could induce utilities to consider this- this could be considered
as a possibility to meet very aggressive GHG reduction targets. It’s possible that new
policies would change the priorities of utilities.
Emergency voltage reduction was considered to be a grid stabilization technique
during times of the energy crisis. The utilities were very close to working out
procedures for such an event with the ISO. Not sure whether the procedures were
finally laid out and whether such events were called. There isn’t anything even close
to that for CVR in California.
12. In your opinion, what are the three primary requirements for the state of California to
take this forward?
•

Utilities will have to want to pursue it- there needs to be sufficient utility
interest.
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•
•

There should be enough data to show that customers would accept it- utilities
will have to convince their customers.
Procedures should be laid out so that the operating limits are not exceeded, are
not broken. They should be able to operate CVR and also comply with the
standards set by FERC. It needs to be demonstrated that it works without
having substantial grid issues.

At this point of time- we do not have answers to any of these in California.
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Interview #5
1. Do you consider that CVR practices are a commonplace among utilities? Why?
No, they are not commonplace. The standard voltage delivery for residential
customers is 120 Volts- +/- 5%. This is the industry accepted standard. The only time
utilities in the U.S. would lower the voltage beyond this range is under emergency
conditions- when the system is extremely stressed. They try to do this just to avoid
rolling blackouts. This serves as the last resort choice before going in for emergency
generation.
Voltage reduction has been used to avoid a system collapse.
2. In the NEEA project, the voltage was operated in the lower half of the 114-120 Volts
range.
This means that they operated the voltage at 115 V. Not sure how the equipment
reacted in the DEI project. There can be some very sensitive equipment that does not
like this lower voltage. On the commercial side- electronic equipments and medical
equipments do not like the voltage being lower than a couple of percent. On the
residential side- well, if the utility is operating at 115 V and then needs to go in for a
5% voltage reduction, that would bring the voltage down to 110 Volts. At that level, it
might start affecting equipments adversely.
I have not seen the data. But the impact on the equipment operation and life will need
to be considered. The equipment may run hotter to make up for the lower voltageand that has an impact on the equipment life.
As an industry person- I want to make sure that the customer does not notice anything
and is in no ay affected by this kind of strategy.
Utilities are ramping up energy efficiency projects- but voltage regulation, no.
Looking back at the past- many years ago, some areas in the Pacific Northwest were
having over-voltage problems; operating at 125 Volts. People were having problems
with over-voltage.
Would have to see the data to see from what level the voltage was lowered and how
it impacted end-us equipments’; If the voltage was being lowered from an already
high level (say from 125 to 199 V), that is fine. Again I would have to see the data
from the project.
I would be curious to see how the equipments reacted to the lower voltage by
increasing the Amperes.
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3. What do you consider the future prospects to be?
I would have to see the data from the project. Say, they are saving 2% energy- there
could be other activities with lower impact that could save more energy. Traditional
energy savings measures yield higher savings with lower impact. Along with this- is
the Alliance looking at reducing gas pressure at people’s homes to save energy?
There are likely to be other activities that cause much less concern, but could save
more energy on the residential side. Again it is a question of risk management- have
they looked into this at all? There may be lower risk options.
Again, one would need to see whether a utility is planning to do this as part of
emergency measure- to reduce peak load and lower system marginal cost.
The kind of generation resources utilities have is also likely to influence their view on
CVR- whether they have their own generation, or whether they purchase power off
the spot market. It can help a utility financially if they purchase power from the spot
market.
4. Utilities do consider efficiency improvements on the distribution side, right?
Yes, they do that. That is on the supply side- options like high efficiency
transformers, lower losses on the T&D lines- the system is quite efficient as it is; the
national average for T&D losses is 7%; it takes many years for some of the
improvements to impact the losses.
There is a traditional reluctance among utilities to lower voltage for achieving energy
savings because in their mind that action is associated with a reduction in service. It
could affect service quality. And if end-use appliances are affected, even in small
numbers- utilities might want to back away from it. Factors like age of the appliance
and sensitivity to voltage fluctuations can impact the performance- utilities may not
want to risk that because a couple of complaints can eliminate the savings.
In order to realize energy savings- utilities would have to operate at a lower voltage
all-year round. Are utilities willing to do that- considering that there could be some
complaints somewhere in the system. And then what happens if the utility needs to
lower the voltage as part of an emergency measure? They would then need to lower
the voltage down from 114-115 V to 109-110 V- then more appliances are likely to
be adversely affected. Some appliances may turn off, and others may trip. One will
need to consider this quite carefully.
5. Do utilities practice this as an emergency measure?
Yes. For utilities and ISOs- voltage reduction is part of their emergency plan. It is a
part of their emergency plan (one step before going for rolling blackouts)- but it is not
part of their efficiency plan at this point of time.
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Grid modernization activities and laying of a Smart Grid are likely to positively
influence voltage issues- if there are under-voltage problems, these are likely to be
detected easily with an intelligent grid infrastructure.
Needs to see how it all works- and see the report and the data; before providing any
opinion.
Unlikely that utilities are going to consider this as an option.
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Appendix E: Detailed Findings from NEEA Staff and Contractor
Interviews
Interview #1
1. To what extent did Phase I achieve its objectives of demonstrating energy savings
benefits?
The study achieved the savings results- not only energy savings, but also peak
demand savings. Along with that there were kVAR savings too- that was an
unexpected benefit from the project. Kvar savings were substantial.
2. Do you think that the savings have been adequately demonstrated?
Yes, for what we had to work with.
For the Pilot- we had to work within the framework provided by the utilities, taking
into consideration factors that influence utility involvement in the project- their
staffing, budget cycle. So the project somewhat differed from what we had initially
proposed. Taking these into account- we think that the savings have been adequately
demonstrated.
3. Taking some of these factors into consideration- do you think there have been any
shortfalls in meeting these objectives?
On the technical side- we achieved what we intended to and there were no shortfalls.
• On the project side- there was a shortfall in not having been able to complete the
project on time;
• The project ran over-budget due to issues related to getting hardware approved
and UL listed.
• Challenge in dealing with the utilities- primarily related to tracking of first-costs.
When the pilot project started- all utilities were asked to provide cost tracking
information to NEEA related to the project so that NEEA could conduct the cost
assessment and the financial analysis. But each utility had its own method of
tracking and allocating capital expenditure related to the Pilot- which was nonuniform across utilities. It was extremely difficult for NEEA to reconcile those
differences and get the information from the utilities.
4. Did this affect the cost-effectiveness assessment in any way?
With whatever information we had, the cost-effectiveness assessment is O.K. I think
that the assessment is conservative;
The primary difficulty was with how utilities allocated their overheads- and this was
different for every utility.
I think that we have good numbers from the cost-effectiveness point of view, and
those numbers are conservative.
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5. Customer-side issues- nothing major. Do you agree?
PSE did a customer survey and did not find any customer complaints or any other
adverse impacts on customers. That information was very helpful for the project and
provided support.
6. Did the survey also include impacts on customer end-use equipments?
No, it did not go down into studying impacts on specific customer end-use
equipments.
7. Other than PSE, did any other utility conduct any customer survey?
No, not in that way; The PSE study was a professional study. Other utilities were
concerned and would react if they heard anything about customer complaints. We did
not have any of those. There were some complaints from customers- but they were
not being fed by feeders that were part of the program.
8. Do you think that customer side impacts will need to be studied more before going for
a wide-scale implementation?
No. The commercial sector will need to be studied.
I think we have enough information to change the design standards.
The biggest challenge will be in taking this to the utility management
9. Can the project go ahead with whatever customer-side information has been gathered
till now?
I think that the project can go ahead. A lot of the folks who have concerns related to
impact on high-tech equipment should keep in mind that a lot of these equipments are
designed to operate at 110 Volts. We are not providing service to the customers at a
level that is never lower than 115 Volts. Utilities are required to provide voltage in
the 114-126 Volts range.
In Canada- BC Hydro delivers voltage at around 110 Volts.
10. What is needed to make a business case?
I think the business case is there. If you look at the numbers- we had no-cost, lowcost savings- 5 mills to 1 penny /kWh. Utilities are paying their commercial
customers 12-20 cents/kWh to achieve savings. We are coming way below that
number. So the cost-benefit analysis is favorable.
We have to provide the engineering department and the planning department at the
utilities the standards and the support from management so that they can go and do
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this work. The primary constraints at the utilities are related to staff and budget. So no
matter how much we study this- nothing is going to happen unless these issues are
addressed.
11. What were the three primary challenges in working with the utilities and managing
the project?
On the Pilot side- it was working with the utilities within their time-frame, budgets,
and staffing. NEEA was not involved in the retrofit activities that utilities engaged inlike buying new transformers and re-conducturing of a line; the utilities had to fund
these activities and take them up on their own; we had to work around that from a
timing and budget standpoint.
Load research project- no impact on the utilities in terms of their budget and staffing,
because NEEA paid for the HVR units.
12. To what extent was there cooperation from both the distribution engineering and EE
department- or was it primarily one over the other?
On the HVR side- it was primarily the Energy Efficiency department. There were a
couple of utilities who flatly refused to participate- for those we worked with the
customer research department at the utility, load research folks- they were interested
in acquiring the 15-minute load data from the house, not so much on the energy
savings.
Pilot side- Puget was the most invested from both the Energy Efficiency and the
Distribution Engineering departments. At the start of the project- they were not
working together. Towards the end of the project, they were working together since
they could see the benefits. The engineering side was interested; but the EE/customer
service was not interested because of concerns related to customer complaints. One
the customer risk issue was addressed, they fully cooperated. Most of the pilot
projects were done with involvement from the Engineering department.
13. What needs to be done for future implementation- how do the two utility departments
need to work together?
There needs to be greater dialogue between the two groups and longer-term plans on
how everything is going to work; EE/DSM department does the IRP; EE department
will need to deal with customer side issues and impacts; The utility need to put itself
in the place of its customer.
14. Has there been feedback from utilities on the project deliverables?
The only review that took place by utilities was during the development of these
products, for the tools. No comments. NEEA is planning to take this up and organize
3-4 workshops throughout the northwest- where we have a 1 hour overview on the
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study itself and then have a tools training session for a couple of hours. Part of this
has to be a sales pitch- getting the message out to the right people- the standards
people, as well as the planning and engineering people.
15. Will the utility upper management be targeted in any of the outreach efforts?
Yes. NEEA has used a process called 1 to 5 for its industrial projects. When NEEA
works with industrial customers- the first thing it would do is to have a 2 hour session
with their VPs- which would include the purchasing, engineering, etc.- all of the key
decision makers within the company. These folks would share how they factored in
energy in their business decision making process. Some of the evaluation was done
by them- NEEA would work with these people to create their own energy policies
over the next 5-10 years. This is going to be part of Phase II- to bring that level of
commitment and responsibility at the management level.
BC Hydro just went through this process. The driver was really a couple of their
industrial accounts.
This is the most critical element of the project that is going to drive the project future.
We have seen this through the number of studies that have been done- the BPA study
as well as others over a period of time- and nothing happened.
16. Did the project obtain buy-ins from the upper management at any of the utilities?
On the Pilot side- the project got some management support at PSE. Same thing at
Idaho Power. The real high management at the utility was not targeted. These people
were supportive from a project standpoint- not from a utility commitment standpoint.
17. NEEA has utility members on its Board?
NEEA has around 13/17 utility members on its Board- either at the level of GM or
VP. All large utilities participating in this project are on the Board; some of the
smaller ones are not-they are represented by BPA.
18. Are there plans to influence the utilities through the Board members?
Yes. Sergio will be making a presentation to the Board for additional funding request
in May.
19. What external factors are likely to influence utilities to adopt voltage regulation
practices?
It depends on the type of the utility- whether IOU or public utility. Regulators will
need to allow utilities to recover costs associated with voltage regulation practices
through their pricing/rate structure.
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What we are trying to tell utilities is to operate their system in the lower half of the
acceptable voltage range; we are avoiding using CVR- this is seen more as a design
criterion to achieve energy savings. We want utilities to operate their distribution
system in the most efficient manner.
20. Dropouts in participation- why?
Capital budget
EWEB- they were going to build a new substation, which was going to participate in
the pilot. But participating in the pilot required some changes at the substation. So
EWEB had to go back to their Commissioner to get the changes approved.
For another utility- there were some critical customers on a substation that was
planning participation in the project. The utility could not risk any kind of power
outages on that substation and dropped out.
Dropouts due to budget, staffing and reliability concerns at the utility.
These utilities dropped out right at the design stage- nothing to do with the actual
participation in the project.
Grant County had recently implemented an AMR system; they were undergoing
staffing changes as well.
21. Future of load research project?
Wider scale deployment of HVR- depends on price. Microplanet is doing the work to
go for volume production that is going to bring the price down. HVRs should be used
in conjunction with other design opportunities that are there. Microplanet has
suggested that a utility install HVR units at every home- to me that would not be costeffective. But they could take a HVR and put it at different locations along a feeder.
This would allow them to go back to a substation and reduce the voltage at a
substation. So this then becomes a part of the design concept.
PCS Utilidata system- is it ready for deployment?
Good system- continues improvement. It is more technical and more computer
oriented- so some of the smaller utilities will not be able to use the system. Compared
to where they were 4 years ago- related to installation and their algorithms. Most of
the problems they had were not due to their own equipment, but due to other
equipments at the substations. Their system is a good system and it has been adopted.
It’s costs are high- a couple of thousand dollars. Difficult for smaller utilities to
implement;
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Avista is working with PCS Utilidata to implement their system on a couple of other
substations and Idaho Power is talking with them too.
22. Primary Challenges/barriers going forward?
•
•
•

Changing business practices at the upper management level of a utility
Working with the engineering department at a utility to change the standards;every utility has its own standards and all engineers design to those standards.
Train distribution system operators to take on the voltage regulation activities.
At the time of the pilot- there were problems faced due to distribution
operation staff at utilities unwilling to take the time to do the pilot.

Our industry is going to lose a lot of IP in the next 5 years or so due to people
retiring- so there is a need for a lot of training in the design of systems. Tools are
available- need to develop ones that are simple to use and do not require a lot of
manpower. Otherwise utilities are not going to use it.
23. Channels for dissemination of results/findings?
Dissemination has to take place in phases. There are plans to hold 3-4 workshops
throughout the NW region. In some of the workshops, there are plans to target utility
CEOs through some presentations- at a high level, on the business case. This will be a
part of Phase II. The future of these depends on the approval of additional funding.
24. Are grid modernization activities likely to influence voltage regulation?
These things need to be looked at together so as to be able to arrive at an optimum
design. It’s not an either-or situation.
There are a lot of utilities that do not have adequate metering on their substation. That
is one of the key things that will need to be addressed in Phase II. Need to support
utilities to put in adequate metering so that they know what’s happening to their
system. There are some that have meters- but there are a lot of others who do not have
meters on their substations.
One of the things that BPA requires is the verification for energy saved- they are
again trying to do a three month project during which time they turn it on and then
turn it off. One of the things that we are talking to them is- ‘Would you accept a
software program analysis that shows that if you drop the voltage by 4 volts, then
savings could be a certain X%’?’ Then we could monitor whether the utility actually
dropped the voltage by 4 volts. A lot of utilities do not have the capability.
25. Overall recommendations for NEEA and for the overall success of voltage regulation
practices by utilities in the Northwest?
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•
•

We need to have Phase II- with the standards, operation, training, getting
regulators on board- if we don’t take it to the next level- and if we don’t get
management support- this will just be another study like the BPA study.
The other thing that has changed- energy is much more expensive; most of the
utilities do not want to build new power plant; market can drive this when
utilities are trying to find additional opportunities for energy savings.
The regulatory incentive to the utility needs to be at par with other energy
efficiency measures.

26. Is NEEA planning to interact directly with the regulators?
Yes, that will be part of Phase II and III.
Phase II will involve what we learnt from Phase I and putting it in the marketplace;
27. Is NEEA planning to work with other organizations such as EPRI in taking this
forward?
Yes. RW Beck is already working with EPRI. EPRI has launched a national initiative
to improve utility system efficiency- starting from generation to end-use. Our study is
an integral part of this justification. RW Beck is meeting with EPRI. Bob Fletcher is
also part of the team representing IEEE.
If we have more funding- we will be able to get the word out and present results at
IEEE meetings.
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Interview #2
1) To what extent did Phase I achieve its objectives of demonstrating energy savings
benefits?
The study achieved the savings results- not only energy savings, but also peak
demand savings. Along with that there were kVAR savings too- that was an
unexpected benefit from the project. Kvar savings were substantial.
2) Do you think that the savings have been adequately demonstrated?
Yes, for what we had to work with.
For the Pilot- we had to work within the framework provided by the utilities, taking
into consideration factors that influence utility involvement in the project- their
staffing, budget cycle. So the project somewhat differed from what we had initially
proposed. Taking these into account- we think that the savings have been adequately
demonstrated.
3) Taking some of these factors into consideration- do you think there have been any
shortfalls in meeting these objectives?
On the technical side- we achieved what we intended to and there were no shortfalls.
On the project side- there was a shortfall in not having been able to complete the
project on time;
The project ran over-budget due to issues related to getting hardware approved and
UL listed.
Challenge in dealing with the utilities- primarily related to tracking of first-costs.
When the pilot project started- all utilities were asked to provide cost tracking
information to NEEA related to the project so that NEEA could conduct the cost
assessment and the financial analysis. But each utility had its own method of tracking
and allocating capital expenditure related to the Pilot- which was non-uniform across
utilities. It was extremely difficult for NEEA to reconcile those differences and get
the information from the utilities.
4) Did this affect the cost-effectiveness assessment in any way?
With whatever information we had, the cost-effectiveness assessment is O.K. I think
that the assessment is conservative;
The primary difficulty was with how utilities allocated their overheads- and this was
different for every utility.
I think that we have good numbers from the cost-effectiveness point of view, and
those numbers are conservative.
5) Customer-side issues- nothing major. Do you agree?
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PSE did a customer survey and did not find any customer complaints or any other
adverse impacts on customers. That information was very helpful for the project and
provided support.
6) Did the survey also include impacts on customer end-use equipments?
No, it did not go down into studying impacts on specific customer end-use
equipments.
7) Other than PSE, did any other utility conduct any customer survey?
No, not in that way; The PSE study was a professional study. Other utilities were
concerned and would react if they heard anything about customer complaints. We did
not have any of those. There were some complaints from customers- but they were
not being fed by feeders that were part of the program.
8) Do you think that customer side impacts will need to be studied more before going for
a wide-scale implementation?
No. The commercial sector will need to be studied.
I think we have enough information to change the design standards.
The biggest challenge will be in taking this to the utility management
9) Can the project go ahead with whatever customer-side information has been gathered
till now?
I think that the project can go ahead. A lot of the folks who have concerns related to
impact on high-tech equipment should keep in mind that a lot of these equipments are
designed to operate at 110 Volts. We are not providing service to the customers at a
level that is never lower than 115 Volts. Utilities are required to provide voltage in
the 114-126 Volts range.
In Canada- BC Hydro delivers voltage at around 110 Volts.
10) What is needed to make a business case?
I think the business case is there. If you look at the numbers- we had no-cost, lowcost savings- 5 mills to 1 penny /kWh. Utilities are paying their commercial
customers 12-20 cents/kWh to achieve savings. We are coming way below that
number. So the cost-benefit analysis is favorable.
We have to provide the engineering department and the planning department at the
utilities the standards and the support from management so that they can go and do
this work. The primary constraints at the utilities are related to staff and budget. So no
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matter how much we study this- nothing is going to happen unless these issues are
addressed.
11) What were the three primary challenges in working with the utilities and managing
the project?
On the Pilot side- it was working with the utilities within their time-frame, budgets,
and staffing. NEEA was not involved in the retrofit activities that utilities engaged inlike buying new transformers and re-conducturing of a line; the utilities had to fund
these activities and take them up on their own; we had to work around that from a
timing and budget standpoint.
Load research project- no impact on the utilities in terms of their budget and staffing,
because NEEA paid for the HVR units.
12) To what extent was there cooperation from both the distribution engineering and EE
department- or was it primarily one over the other?
On the HVR side- it was primarily the Energy Efficiency department. There were a
couple of utilities who flatly refused to participate- for those we worked with the
customer research department at the utility, load research folks- they were interested
in acquiring the 15-minute load data from the house, not so much on the energy
savings.
Pilot side- Puget was the most invested from both the Energy Efficiency and the
Distribution Engineering departments. At the start of the project- they were not
working together. Towards the end of the project, they were working together since
they could see the benefits. The engineering side was interested; but the EE/customer
service was not interested because of concerns related to customer complaints. One
the customer risk issue was addressed, they fully cooperated. Most of the pilot
projects were done with involvement from the Engineering department.
13) What needs to be done for future implementation- how do the two utility departments
need to work together?
There needs to be greater dialogue between the two groups and longer-term plans on
how everything is going to work; EE/DSM department does the IRP; EE department
will need to deal with customer side issues and impacts; The utility need to put itself
in the place of its customer.
14) Has there been feedback from utilities on the project deliverables?
The only review that took place by utilities was during the development of these
products, for the tools. No comments. NEEA is planning to take this up and organize
3-4 workshops throughout the northwest- where we have a 1 hour overview on the
study itself and then have a tools training session for a couple of hours. Part of this
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has to be a sales pitch- getting the message out to the right people- the standards
people, as well as the planning and engineering people.
15) Will the utility upper management be targeted in any of the outreach efforts?
Yes. NEEA has used a process called 1 to 5 for its industrial projects. When NEEA
works with industrial customers- the first thing it would do is to have a 2 hour session
with their VPs- which would include the purchasing, engineering, etc.- all of the key
decision makers within the company. These folks would share how they factored in
energy in their business decision making process. Some of the evaluation was done
by them- NEEA would work with these people to create their own energy policies
over the next 5-10 years. This is going to be part of Phase II- to bring that level of
commitment and responsibility at the management level.
BC Hydro just went through this process. The driver was really a couple of their
industrial accounts.
This is the most critical element of the project that is going to drive the project future.
We have seen this through the number of studies that have been done- the BPA study
as well as others over a period of time- and nothing happened.
16) Did the project obtain buy-ins from the upper management at any of the utilities?
On the Pilot side- the project got some management support at PSE. Same thing at
Idaho Power. The real high management at the utility was not targeted. These people
were supportive from a project standpoint- not from a utility commitment standpoint.
NEEA has utility members on its Board?
NEEA has around 13/17 utility members on its Board- either at the level of GM or
VP. All large utilities participating in this project are on the Board; some of the
smaller ones are not-they are represented by BPA.
17) Are there plans to influence the utilities through the Board members?
Yes. Sergio will be making a presentation to the Board for additional funding request
in May.
18) What external factors are likely to influence utilities to adopt voltage regulation
practices?
It depends on the type of the utility- whether IOU or public utility. Regulators will
need to allow utilities to recover costs associated with voltage regulation practices
through their pricing/rate structure.
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What we are trying to tell utilities is to operate their system in the lower half of the
acceptable voltage range; we are avoiding using CVR- this is seen more as a design
criterion to achieve energy savings. We want utilities to operate their distribution
system in the most efficient manner.
19) Dropouts in participation- why?
Capital budget
EWEB- they were going to build a new substation, which was going to participate in
the pilot. But participating in the pilot required some changes at the substation. So
EWEB had to go back to their Commissioner to get the changes approved.
For another utility- there were some critical customers on a substation that was
planning participation in the project. The utility could not risk any kind of power
outages on that substation and dropped out.
Dropouts due to budget, staffing and reliability concerns at the utility.
These utilities dropped out right at the design stage- nothing to do with the actual
participation in the project.
Grant County had recently implemented an AMR system; they were undergoing
staffing changes as well.
20) Future of load research project?
Wider scale deployment of HVR- depends on price. Microplanet is doing the work to
go for volume production that is going to bring the price down. HVRs should be used
in conjunction with other design opportunities that are there. Microplanet has
suggested that a utility install HVR units at every home- to me that would not be costeffective. But they could take a HVR and put it at different locations along a feeder.
This would allow them to go back to a substation and reduce the voltage at a
substation. So this then becomes a part of the design concept.
21) PCS Utilidata system- is it ready for deployment?
Good system- continues improvement. It is more technical and more computer
oriented- so some of the smaller utilities will not be able to use the system. Compared
to where they were 4 years ago- related to installation and their algorithms. Most of
the problems they had were not due to their own equipment, but due to other
equipments at the substations. Their system is a good system and it has been adopted.
It’s costs are high- a couple of thousand dollars. Difficult for smaller utilities to
implement;
Avista is working with PCS Utilidata to implement their system on a couple of other
substations and Idaho Power is talking with them too.
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22) Primary Challenges/barriers going forward?
•
•
•

Changing business practices at the upper management level of a utility
Working with the engineering department at a utility to change the standards;- every
utility has its own standards and all engineers design to those standards.
Train distribution system operators to take on the voltage regulation activities. At the
time of the pilot- there were problems faced due to distribution operation staff at
utilities unwilling to take the time to do the pilot.

Our industry is going to lose a lot of IP in the next 5 years or so due to people retiring- so
there is a need for a lot of training in the design of systems. Tools are available- need to
develop ones that are simple to use and do not require a lot of manpower. Otherwise
utilities are not going to use it.
23) Channels for dissemination of results/findings?
Dissemination has to take place in phases. There are plans to hold 3-4 workshops
throughout the NW region. In some of the workshops, there are plans to target utility
CEOs through some presentations- at a high level, on the business case. This will be a
part of Phase II. The future of these depends on the approval of additional funding.
24) Are grid modernization activities likely to influence voltage regulation?
These things need to be looked at together so as to be able to arrive at an optimum
design. It’s not an either-or situation.
There are a lot of utilities that do not have adequate metering on their substation. That is
one of the key things that will need to be addressed in Phase II. Need to support utilities
to put in adequate metering so that they know what’s happening to their system. There
are some that have meters- but there are a lot of others who do not have meters on their
substations.
One of the things that BPA requires is the verification for energy saved- they are again
trying to do a three month project during which time they turn it on and then turn it off.
One of the things that we are talking to them is- ‘Would you accept a software program
analysis that shows that if you drop the voltage by 4 volts, then savings could be a certain
X%’?’ Then we could monitor whether the utility actually dropped the voltage by 4 volts.
A lot of utilities do not have the capability.
25) Overall recommendations for NEEA and for the overall success of voltage regulation
practices by utilities in the Northwest?
We need to have Phase II- with the standards, operation, training, getting regulators on
board- if we don’t take it to the next level- and if we don’t get management support- this
will just be another study like the BPA study.
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The other thing that has changed- energy is much more expensive; most of the utilities do
not want to build new power plant; market can drive this when utilities are trying to find
additional opportunities for energy savings.
The regulatory incentive to the utility needs to be at par with other energy efficiency
measures.
26) Is NEEA planning to interact directly with the regulators?
Yes, that will be part of Phase II and III.
Phase II will involve what we learnt from Phase I and putting it in the marketplace;
27) Is NEEA planning to work with other organizations such as EPRI in taking this
forward?
Yes. RW Beck is already working with EPRI. EPRI has launched a national initiative
to improve utility system efficiency- starting from generation to end-use. Our study is
an integral part of this justification. RW Beck is meeting with EPRI. Bob Fletcher is
also part of the team representing IEEE.
If we have more funding- we will be able to get the word out and present results at
IEEE meetings.
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Appendix F: Analysis of Market Potential
1. LARGEST UTILITIES IN PNW
IOUs

Large
Public

Avista
Idaho Power
Northwest
Energy
Puget
Portland
General
Pacificorp
SCL
EWEB
Snohomish
Tacoma

aMW (approx 2005)
1283
1660
750
2470
2300
5450
1140
350
750
570

TOTAL All
16723
TOTAL IOUs
13913
TOTAL Large
2810
Publics
Source: NWPPC Memo dated 11/29/08 titled Utility Integrated Resource Plans Status
2. BASE CASE CONSUMPTION BY SEGMENT
aMW (2005)
Total Non-DSI
18433
Residential
7262
39%
Commercial
5453
Small
1363
7% estimated at 25% of total
Commercial
Large
4090
estimated at 75% of total
Commercial
Non-DSI
4904
Industrial
Irrigation
629
Other
185
IOU share of
75%
total
Large Public
15%
share of total
All other
9%
Publics
Annual Energy Growth Rate (20001.23%
2015):
Source: NWPPC Sector Forecast May 2005 (Table A-4, Page A9)
3. DEI MARKET ANALYSIS--IOUs
Base Case
Urban/Suburban Shares (estimates)
Avista
50%
642
Idaho Power
50%
830
Northwest
25%
188
Energy
Puget
100%
2470
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DEI
Potential

Portland
100%
General
Pacificorp
50%
TOTAL
by Sector
Residential
Small
Commercial
TOTAL
Technical Potential
Base aMW
Reduction Amount
TOTAL TP

2300
2725
9154
3606
677
4283

4283
2.07%
89

Market Potential
Estimated acceptance rates range
from 5 to 15% based on results of
GEP survey of DEI participants and
non-participants. This range is
used as the ramp-up rate from 2009
to 2014.
4. DEI MARKET ANALYSIS--PUBLIC POWER
Base Case
Urban/Suburban Shares (estimates)
SCL
100%
1140
EWEB
75%
263
Snohomish
50%
375
Tacoma
75%
428
All Other
25%
428
Publics
TOTAL
2633
by Sector
Residential
1037
Small
195
Commercial
TOTAL
1232
DEI
Technical Potential
Potential
Base aMW
1232
Reduction Amount
2.07%
TOTAL TP
25
Market Potential
Estimated acceptance rates range
from 5 to 15% based on results of
GEP survey of DEI participants and
non-participants. This range is
used as the ramp-up rate from 2009
to 2014.
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Source: RW Beck report on DEI (dated 12/07)

2009

4.7

aMW

2014

14.8

aMW

Source: RW Beck report on DEI (dated 12/07)

2009

1.3

aMW

2014

4.3

aMW
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Appendix G: Puget Sound Energy Customer Survey on Power Quality
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Appendix H: Detailed Logic Model for the Distribution Efficiency Project
Logic Model for Distribution Efficiency Initiative: v. 1 (Project Onset)
Situation

Inputs

Activities

Outputs
(=”activity indicators”)

The context and
need that gives
rise to an
initiative

The resources,
contributions, and
investments made
in response to the
situation (allow for
activities)
In order to
accomplish our set
of activities we
will need the
following:

What you do with your
inputs (lead to outputs)

The desired outputs (tools,
materials, plans, etc.) from
your activities (lead to
outcomes)

In order to address our
problem we will conduct the
following activities:

Manage overall project,
including
- Provide general project
control
- Coordinate activities
with participating
utilities
- Conduct research on
existing DE literature
and activities

Barriers &
Opportunities
must either be
shown in this
column or below
the chart.

Barriers:
- Utility focus
on efficiency
approaches
for end-use
customers
- Lack of
information
and
awareness

Initiative Lead
(R.W. Beck) for
- Project
management
- Technical
support
- Training
- Overall
communication
with
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Outcomes—
Short Term
(= “market
progress
indicators”)
The results and
benefits

Outcomes—
Longer Term
(= “market
progress
indicators”)
The results and
benefits

Impact

We expect that if completed
or underway these activities
will produce the following
evidence:

We expect that if
completed or
ongoing these
activities will lead
to the following
changes in 1-3
years

We expect that
if completed or
ongoing these
activities will
lead to the
following
changes in 4-6
years

We expect
that if the
preceding
outcomes are
achieved,
activities will
lead to the
following
changes in 710 years

Overall Project
- Utilities participate in
HVR and pilot
projects, and in
technical advisory
group
- Project quantifies
direct costs and
benefits, full value
proposition and market

Recognition of
the value of CVR
as a viable
alternative in
participating
utility budget
setting processes

Utilities use
decision
making tools
Regional
policies in place
to support CVR

Utilities
incorporate
CVR as
standard
practice in
distribution
systems

Development and
introduction of

Utilities
achieve 8.7

Utilities
achieve 28.2

Changes in
the market
resulting from
the preceding
outcomes

H-1

-

-

-

about
efficiency
opportunities
in
distribution
systems
Lack of
recognition
of costs and
benefits of
distribution
efficiency
Lack of
implementati
on
knowledge
and tools to
guide
planning
decisions for
distribution
systems
Insufficient
regional
policy and
regulatory
treatment in
place

Opportunities:
- Large
potential
savings
from less
than 24
utilities
- Some large

participants
and other
interested
parties
Budget for:
- Project
management
- Load research
and end-use
demonstration
- Distribution
system
efficiency
options
- Pilot project
demonstration
- Load data
research and
end-use
benefit report
- Efficiency
benefits
calculator tool
- Efficiency
planning
methods and
options
guidebook
- Efficiency
options
decision tool
- Phase I
summary
report
- Evaluation
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-

Develop web page
design for project
Provide training and
technical support to
participating utilities

-

Conduct load research and
end-use benefits
demonstration, including
- Site identification
- Metering,
instrumentation and
installation
requirements
- Appropriate sample
size
- Solicit and recruit up
to 500 utility customer
participants
- Coordinate securing
and installing meters
and HVRs at
participant sites
- Prepare preliminary
results of HVR
performance
Engineer, design and
develop a set of utility
distribution system planning
methods and options,
including
- Review Northwest
utility distribution
configurations that can
achieve efficiency
through voltage

-

-

barriers of CVR
Pilot program work is
organized and
managed to produce
defensible results
Within 12 months, at
least 1 large investorowned utility, 1 large
public utility, and 3
medium-to-small
public utilities
participate in the
demonstration
Within 18 months,
launch of
demonstrations is
completed and data
collection is largely
complete
Within 24 months,
determine if analysis of
demonstration data and
experience supports
original market
transformation
hypothesis

Project Management
- Technical advisory
group established for
utility coordination
- Data available on
existing DE efforts
- Website is active
- Utilities receive
appropriate training
and technical support

tools that
facilitate the
analysis of CVR
and simplify
application of the
practice

aMW savings
through 2007

aMW savings
through 2010
Ultimate
savings: 274
aMW by 2020

Successful
demonstration
and quantification
of the costs and
benefits of a
range of CVR
implementation
options
Development,
validation and
regional adoption
of a benefits
calculator that can
be used in utility
efficiency
programs
Achieve 3.3 aMW
savings, as
follows :
0.5 in 2003
1.0 in 2004
1.8 in 2005
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-

utilities
already
integrating
tools to
improve
operational
control and
system
efficiency
For small
utilities,
may be able
to change
the
operating
guidelines
to include
distribution
efficiency

-

-

regulation at the
customer meter
Develop voltage
regulation options,
methods and costs
Identify conceptual
designs for at least 6
representative
distribution system
configurations

Conduct pilot project
demonstration, including
- Solicit utilities to
participate
- Manage and coordinate
project to adapt feeders
for specialized voltage
control
- Provide design
assistance and perform
data analysis for
participating utilities
Develop CVR load data
research and end-use benefit
report, including
- Analyze results of load
data research and pilot
projects to determine
benefits achieved
- Provide guidelines for
calculating savings
from voltage reduction
- Prepare summary
report
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Load research
demonstration
- Metering,
instrumentation and
installation
requirements are in
place
- Up to 500 residential
sites are identified,
solicited and recruited
- HVRs are installed at
participating sites
- Preliminary results are
reported
Planning methods and
options
- Voltage regulations
options, methods and
costs documented
- Conceptual designs
completed for at least 6
representative
configurations
Pilot project demonstration
6 utilities perform
CVR “lite” option
- 2 utilities perform
CVR “lite” plus
SCADA voltage
control automation
- 2 utilities perform
combination of
efficiency measures
- Utilities receive design

H-3

Develop efficiency benefits
calculator tool, including
- Meet with NEEA staff,
DEI advisory
committee and pilot
project utilities to
develop functional
elements of tool
- Incorporate results of
CVR load data
research report
- Work with participants
to develop
functionality of tool
- Develop prototype tool
Prepare efficiency planning
methods and options
guidebook, including
- Incorporate results of
CVR load data
research report , enduse survey, efficiency
planning methods and
options, and pilot
projects
- Develop applications,
standard approaches
and procedures for
estimating savings and
costs for each type of
voltage reduction
equipment
Develop efficiency options
decision tool, including
- Meet with NEEA staff,

Global Energy Partners, LLC

assistance and data
analysis from
contractor
CVR load data report
- Documentation of data
analysis from results of
load research, end-use
load research and pilot
projects
- Estimate of average
service voltage in
Northwest, by region
- Estimate of efficiency
benefits from average
voltage reduction of
1%
Benefits calculator tool
- Functionality of tool
developed
- Prototype and final
tool developed
Methods and options
guidebook
- Results from methods
and options
development task
incorporated
- Standard approaches
covered for estimating
savings for different
applications
- Costs and benefits
described for each
distribution system

H-4

-

DEI advisory
committee and pilot
project utilities to
develop functional
elements of tool
Develop prototype and
final tool

Prepare summary report for
Phase 1 tasks, including
- Summarize
achievements and
challenges of Phase 1
tasks
- Develop
recommendations for a
regional information
clearinghouse and
marketing/communicat
ions plan
- Develop
recommendations for
implementing a
regional policy
strategy to support
investments in
distribution efficiency
- Develop
recommendations for
tools and software for
decision making for
distribution efficiency
improvements
- Recommend steps to
implement a market
transformation strategy
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efficiency and voltage
regulation option
Efficiency options decision
tool
- Tool includes utility
self-assessment
templates linked with
efficiency benefit
calculator tool
- Results incorporated
from efficiency
planning methods and
options development
and conclusions from
field demonstrations
- Tool functionality
developed through
work with NEEA,
technical advisory
group and utilities
- Prototype and final
tool developed
Summary report
- Report covers
significant
achievements and
challenges
- Report includes
recommendations for
clearinghouse and
communications/marke
ting plan
- Report recommends
regional policy
strategy

H-5

Evaluate progress of
initiative

-

-

Report recommends
tools to support utility
decision making
Report recommends
steps to implement a
market transformation
strategy

Evaluation
- RFP for evaluation
contractor
- Select contractor
- MPERs conducted
|-----------------As delivered/documented by Implementation--------------------| |External Environment (including politics, climate, socio-economic factors, market forces):

Global Energy Partners, LLC

H-6

