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HAWAIIAN ELECTRIC COMPANIES' MOTION FOR APPROVAL
OF NEM PROGRAM MODIFICATION AND ESTABLISHMENT OF
TRANSITIONAL DISTRIBUTED GENERATION PROGRAM
HAWAIIAN ELECTRIC COMPANY, INC. ("Hawaiian Electric"), MAUI
ELECTRIC COMPANY, LIMITED ("Maui Electric") and HAWAIT ELECTRIC
LIGHT COMPANY, INC. ("Hawai'i Electric Light") (collectively "Hawaiian Electric
Companies" or "Companies") are committed to increasing distributed generation on their
systems as part of an overall effort to aggressively move toward a more cost-effective,
balanced and diversified portfolio of renewable energy resources, achieve a sustainable
and reliable energy future and provide expanded customer options and benefits to all
customers. In order to accomplish these goals, the Hawaiian Electric Companies
respectfully move the Honorable Public Utilities Commission of the State of Hawai'i (the
"Commission") as follows:
Summary of This Filing
•

State policies have been very successful in increasing the amount of distributed
renewable rooftop photovoltaic systems in Hawai'i ("DG"). Together with
investments made by our customers, these policies have made Hawai'i a global
leader in DG integration — far exceeding any other utility in the nation. As of the
end of 2014, over 51,000 systems have been installed, almost 11,000 in 2014
alone, representing 390 total MW of capacity and 12% of residential customers.
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This DG is a significant contributor to the Hawaiian Electric Companies' progress
in meeting the State's renewable portfolio standard.
•

The growth in DG has benefitted many: customers, with lowered bills, increased
choices, and control over their energy use; the business community, through jobs
in a fast-growing energy industry in Hawai'i; and our community and State as a
whole, with more renewable energy that supports our collective efforts to reduce
Hawai'i's dependence on imported oil and achieve our environmental goals.

•

The next step in the Companies' overall DG plan begins with a clear pledge to
honor commitments made to existing Net Energy Metering ("NEM") program
customers, and to those who have already applied to participate in the existing
NEM program.

•

Furthermore, based on the results of technical inverter testing performed in
partnership with the National Renewable Energy Laboratories, the Electric Power
Research Institute and Solar City, the Companies plan to increase the circuit
penetration threshold for transient overvoltage on their systems from 120% of
Gross Daytime Minimum Load ("GDML") to 250% of GDML. This will allow
additional DG interconnection while the Companies continuously monitor both
circuit and system-level impacts to maintain reliability and safety and to
determine whether further expansion of penetration thresholds is prudent.

•

However, the unprecedented DG growth has also created economic, technical and
equity issues that must be addressed. The 283 MW of DG on Oahu as of
December 31, 2014 represents approximately a quarter of Hawaiian Electric's
2014 total system peak load. Unlike Hawaiian Electric's traditional generating
plants and larger solar and wind resources, the vast majority of this intermittent
DG is not controllable by the Companies. In order to maintain the reliability and
safety of the electrical system for all of the Companies' customers, including DG
customers, and to achieve the Companies' goal of tripling the amount of DG on
their systems by 2030, an evolution to a new, more equitable and sustainable tariff
structure, which can take advantage of more advanced technical capabilities, and
which protects all customers against cross-subsidization, is required.
The proposed new tariff structure will directly address the cost transfer presently
occurring under the existing NEM program, which compensates customers for
energy exported onto the grid by DG systems at full retail rates, allows DG
customers to shift the responsibility of contributing to the cost of operating the
grid to full-service customers (customers that rely solely on the utility to meet
their energy needs), while still allowing NEM customers to rely on and benefit
from access to the grid for import and export of power. This results in many NEM

customers paying less than non-NEM customers for services that they receive
from the utility. At the end of 2014, this annual cost transfer from DG to fullservice customers totaled approximately $53 million compared with $38 million
at the end of 2013, and will increasingly affect customer bills in the near future as
DG capacity continues to grow. It is the Companies' position that this level of
cost transfer is inequitable and unsustainable for the Companies' non-NEM
customers (the approximately 88% of customers that do not have NEM systems),
and must be affirmatively addressed at this time. Addressing this situation will
require a transition to a new DG program.
The grid's capacity to accept excess energy from DG systems is not infinite.
The export of excess solar energy to the grid from DG creates significant
operational challenges for the Companies. High levels of uncontrolled,
unscheduled, and variable energy from DG systems are an increasing threat to the
safety and reliability of the power network at the circuit and system levels. As
explained in the Companies' Power Supply Improvement Plans filed last year, the
Companies are currently experiencing, and working to resolve, reliability issues
caused, in part, by unprecedented levels of interconnected DG. However,
recognizing that DG is a valued option to customers, the Companies will resolve
the reliability issues in parallel with expanding room for additional DG through a
new DG program.
•

Hawaiian Electric is currently implementing several pilots with multiple local and
national PV and storage vendors in Hawai'i to provide concrete, real-world
performance data and operating experience on the ability to manage load using
PV-only, battery-only and PV/battery combined systems. These investigative
pilots, which the Companies anticipate could reach as many as 1,000 total
projects, are intended to characterize and quantify the benefits that these types of
systems can provide with the aim of accelerating the use of distributed storage
systems on the customer side of the meter to support localized circuit-level and
system-level needs.

•

By providing this program to both lower costs and secure a future where all
resources contribute to grid stability, capabilities which the Companies are not
able to require under the existing NEM program, the Companies will be better
able to address technical, as well as economic and equity issues, going forward.

•

This program evolution is consistent with State policy, which always envisioned
reasonable limits upon the existing NEM program. As one example, based upon
these limits, the Kaua'i Island Utility Cooperative has suspended its NEM
program. Similarly, the Companies have proposed that when proposed NEM
program capacity is met, or within 60 days of the date of this filing, whichever

comes first, all new NEM program applicants will be directed to the Companies'
new DG tariff. This evolution is also consistent with the Companies' Distributed
Generation Interconnection Plan filed on August 26, 2014.
•

Consistent with the Companies' goals of: (1) lowering customer costs by 20%; (2)
tripling the amount of DG on our island systems in a safe and reliable manner; (3)
providing customers with more options to help control their energy costs; and (4)
protecting the interests of all customers, the Companies believe that a more
equitable and more sustainable DG program is required. Therefore, the
Companies propose the following:
o

Honor the rights of existing NEM customers and those NEM customers
who have been approved for interconnection. These customers'
agreements will not be affected by this Motion

o

Reinstitute a program capacity amount for the Companies' existing NEM
program consistent with the Commission's statutory authority. This
amount would be set high enough to enable those customers whose NEM
applications are presently undergoing a review for interconnection the
opportunity to interconnect their systems under the existing NEM
program. This amount would also include an additional margin to account
for some amount of new NEM applications that may be received while
this Motion is being considered. These customers may also choose to
move to an alternative program such as the community solar or nonexport/smart export program options currently under development by the
Companies when such programs become available.

o

Approve a proposed new Transitional Distributed Generation ("TDG")
tariff to be made available to customers seeking interconnection after the
NEM program capacity (or the requested timeframe for decision on this
request) is reached. The TDG more fairly allocates fixed grid costs to DG
customers and credits customers for the value of excess energy produced
by their systems. The TDG would function similarly to the existing NEM
program in that there would be a monthly rollover of credits with a 12month reconciliation period.

o Approve a new standard form TDG contract to be utilized for those
customers seeking to participate in the TDG, which will allow for the
advanced technical capabilities required to integrate higher levels of
distributed generation, including utilization of the grid support
functionality embedded in advanced inverters, and the enabling of twoway communications with customer-sited DG.

o

Reinstate the Companies' ability to submit proposed modifications to
Tariff Rule 14H via a 30-day filing rather than by Application in order to
facilitate timely responses to rapid changes in the DG environment and to
allow necessary modifications that facilitate the integration of distributed
generation to the Companies' systems to be adopted more quickly.

o

Once these program modifications are approved, as noted, it is anticipated
that the Companies will be able to increase the circuit penetration
threshold for transient overvoltage on their systems from 120% of Gross
Daytime Minimum Load ("GDML") to 250% of GDML. This will
include continuous monitoring of both circuit and system-level impacts to
maintain reliability and safety, and to determine whether further expansion
of penetration thresholds is prudent.

o To facilitate the safe and reliable interconnection of these higher amounts
of DG, the Companies will also make strategic and cost effective capital
investments to upgrade the Companies' circuits to support the increased
thresholds and corresponding higher integration levels of renewable
energy. This will include collaboration with stakeholders to identify
circuits with the highest demand or which provide the greatest benefits to
the system. The Companies propose that these costs be treated as grid
improvements that benefit all customers instead of charging costs only to
those installing DG systems on the circuit.
Accordingly, the Hawaiian Electric Companies respectfully move the
Commission for approval of: (1) reinstitution of an appropriate program capacity for the
Companies' existing NEM program; (2) the Companies' proposal to address both
existing NEM program participants and those customers presently awaiting
interconnection approval under the existing NEM program as a part of this transition
process; (3) a proposed interim TDG tariff to be made available to customers seeking
interconnection after the NEM program capacity is reached (and until a further revised
distributed generation procurement mechanism ("DG 2.0") can be developed with
stakeholders and approved in this proceeding); (4) the standard form TDG contract to be
utilized for those customers seeking to participate in the TDG; (5) reinstatement of the

Companies' ability to submit proposed modifications to Tariff Rule 14H via a 30-day
filing pursuant to Rule 6-61-111 of the Commission's Rules of Practice and Procedure, Title
6, Chapter 61, Hawai'i Administrative Rules ("HAR") rather than a full Application as
directed through Order No. 30027, Ordering Paragraph 6, issued December 20, 2011 in
Docket No. 2010-0015; and (6) such other and further relief as the Commission may
deem appropriate under the circumstances discussed herein.
The Hawaiian Electric Companies respectfully submit that this Motion, the
supporting documentation provided or referenced herein, any comments provided by the
parties to this proceeding, and any reply which may be authorized by the Commission,
will provide a sufficient record for the Commission's decision making on the requests
made in this Motion. However, to the extent that the Commission may determine that
additional process or information is required prior to decision making, the Companies
stand ready to actively participate in such process as necessary.
Due to the ever more critical nature of these issues - and in particular the
unconstrained growth under the current NEM program and its associated economic,
technical and equity impacts, the Companies respectfully request that any Commission
order on the requests presented in this Motion be issued on an expedited basis, within
sixty days from the date of this filing (or by March 20, 2015) so that these program
modifications and elements can be made available to customers as soon as possible.
A hearing on this Motion is not requested. To the extent that any comments are
submitted pursuant to H.A.R. 6-61-41 in response to this Motion, the Companies
respectfully request the Commission's authorization to file a reply within 10 days of the

receipt of such comments for purposes of supplementing the available record for the
Commission's decision making.
The Companies bring this motion pursuant to Hawai'i Administrative Rules
Section 6-61-41, and Hawai'i Revised Statutes ("HRS") Sections 269-102-104, and 26916.
I.

INTRODUCTION AND OVERVIEW

Achieving a More Cost-Effective. Advanced and Diversified Renewables Portfolio
On April 28, 2014 in Docket No. 2012-0036, the Commission issued Order No.
32052. Attached as Exhibit A to Order No. 32052 were the Commission's Inclinations
on the Future of Hawaii's Electric Utilities ("Exhibit A"). Through Exhibit A, the
Commission provided its "perspectives on the vision, business strategies and regulatory
policy changes required to align the HECO Companies' business model with customers'
interests and the state's public policy goals." (Id. at 1)
Among these were perspectives and guidance regarding how the utilities, should
plan for and work to integrate higher levels of cost-effective renewable resources to their
systems. In particular, the Commission emphasized: (1) development of a more
sustainable business model and balanced and diversified portfolio of renewable
resources; (2) the need for the utilities to make strategic capital investments which
provide long-term customer value, and Commission support for efforts to costeffectively enable the integration of renewables; (3) the objectives of lower, more
stable electric bills and expanding customer energy options, while maintaining
reliable energy service in a rapidly changing system operating environment; (4)
the need to develop modern, advanced electrical networks that are capable of

integrating greater quantities of customer-sited distributed energy resources
("DER") - including utilization of the grid support functionality embedded in advanced
inverters, the enabling of two-way communications with customer-sited DER to enable
real-time monitoring and active utility management, and a future where all generation
resources contribute to maintaining system stability; and (5) the need for changes to
existing electric utility regulatory policy and rate structures to achieve Hawaii's
clean energy future. (Passim.)
Consistent with these observations and guidance, and the commitments made
through the Companies' Power Supply Improvement Plans and Distributed Generation
Interconnection Plan submitted on August 26, 2014, the Companies are actively pursuing
a number of initiatives in parallel to achieve the broad goals outlined by the Commission.
With regard specifically to the issue of the integration of a more diverse and cost
effective portfolio of renewable resources and in particular higher levels of distributed
renewable resources in a sustainable manner, the Companies have evaluated and
identified the following substantive steps which can be initiated as a part of a
comprehensive program which balances both technical and economic issues in the best
interests of all customers:
1.

As discussed more fully herein and in Appendix 1, through a collaboration

with SolarCity and the Electric Power Research Institute a number of inverters were
tested at the National Renewable Energy Laboratory in Golden, Colorado. The
performance of each selected inverter was tested under controlled conditions to determine
the extent to which overvoltage occurred and the speed at which inverters tripped off line
when test circuits were suddenly islanded. Upon consideration of the test results, the

factors enumerated in Appendix 1, mitigation measures that have been identified, and
ultimately the Companies' ability to maintain the reliability and safety of the electric
system which is paramount, the Companies have concluded that it will be possible to
increase the allowable circuit penetration threshold for transient overvoltage on their
systems from 120% of Gross Daytime Minimum Load ("GDML") to 250% of GDML.
In order to maintain both reliability and safety, the Companies will monitor circuits to
verify expected performance through operational data. Information collected to date
indicates that transient overvoltage can be managed; however integration of distributed
generation projects may require mitigation measures and modifications to generation
facilities, circuits or the power system. These issues are identified through review of
each application pursuant to the Companies' Rule 14H and evaluation as necessary to
help assure that no significant and adverse circuit or system issues would occur as a result
of interconnection. The evaluation includes examination of local circuit level impacts,
area network, and system level impacts from the interconnection. Data secured from
these monitoring processes will inform the Companies' future policies which could
include further expansion of penetration thresholds where warranted.
2.

The Companies will make strategic and cost effective capital investments

to upgrade the Companies' circuits to integrate the higher amount of solar resulting from
increased thresholds and corresponding higher levels of renewable energy and rate base
those costs to provide long-term value to all customers.
As the Commission has discussed, to achieve this more cost-effective, diverse,
and advanced renewable energy future where all resources contribute to maintaining the
stability of the grid, changes to existing policies and structures will be required as well.

Consistent with ongoing requirements of projects seeking to interconnect to the
Companies' systems:
(a)

The system to be interconnected must use inverters that have been tested

for transient overvoltage to the satisfaction of the Hawaiian Electric Companies or certify
compliance of performance using a Company-approved test plan; and
(b)

The system to be interconnected must comply with identified voltage and

frequency ride-through requirements, and other required settings applicable and certified
at the time of installation.
Additionally, stakeholders in various Commission proceedings are presently
discussing the availability of a variety of advanced functionalities, including in particular
control functionality, which may be required of interconnecting systems in the future
upon receipt of any necessary Commission approvals. These types of advanced
capabilities and overall support of grid stability can be discussed as bases for
prioritization of resource interconnection in the future.
More immediately, in order to achieve the objectives discussed above and set
forth through Exhibit A, and to be able to expand penetration limits in a cohesive and
comprehensive manner, a transition away from existing programs which are not
consistent with a more cost-effective, balanced, diverse and advanced energy future is
required. In particular, a transition from the existing NEM program to an interim and
transitional distributed generation tariff will be required as a first step toward achieving
these goals.
Program Transition to Achieve a More Cost-Effective, Diverse and Grid Supportive
Portfolio of Resources
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The Companies' NEM programs have succeeded in incentivizing customers to
invest in distributed, renewable, solar photovoltaic systems. As of December 31, 2014,
the total number of DG systems interconnected on the Companies' grids was
approximately 51,000, with a total capacity of about 390 MW. Of those installations,
over 97% took advantage of the NEM program. With approximately 36,400 DG systems
and 283 MW on O'ahu as of December 31, 2014, 13% of Hawaiian Electric's residential
customers now have rooftop solar, an appreciably higher percentage than any mainland
utility.
This is not unexpected. The State of Hawai'i expressly enacted NEM program
provisions to encourage the establishment of a market for renewable energy in Hawaii.
In combination with federal and state incentives, the legislation served to nurture a
developing technology and industry, at a time when the cost to self-generate clean
renewable energy was prohibitive. This has changed. PV system costs have decreased
dramatically during the last several years and the need to provide retail compensation to
incent distributed generation no longer exists.
Moreover, the unrestrained continuation of incentive programs can produce
unintended and undesired consequences. In the case of the existing NEM program, the
unique provisions designed to entice investments in smaller, distributed renewable
resources have resulted in a situation where NEM systems are in aggregate the largest by
far, and generally the most costly, of the Companies' renewable energy resources. NEM
customers utilize the power grid to provide energy when their onsite power is not
available. Yet, revenues from these resources do not recover a fair share of the fixed
costs associated with maintaining the utility grid, which results in a shift of those costs to
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other non-NEM customers, and the total size of the program results in the displacement
of other more cost-effective, diverse and grid-friendly renewable resources. NEM
systems therefore increase costs for non-participants while simultaneously reducing the
potential to utilize alternate resources to reduce costs. In short, the NEM program has
reached the point where it is no longer sustainable in its current form.
Indeed, the Commission recently stated its belief that "it is unrealistic to expect
that the high growth in distributed solar PV capacity additions experienced in the 2010 2013 time period can be sustained, in the same technical economic and policy manner in
which it occurred, particularly when electric energy usage is declining, distribution
circuit penetration levels are increasing, system level challenges are emerging and grid
fixed costs are increasingly being shifted to non-solar PV customers. (Order No. 32053
at 49) The Commission also observed that the distributed solar business model "will
need to shift from a customer-value proposition predicated upon customers avoiding the
grid financially - but relying upon it physically and thereby creating circuit and system
technical challenges - to a new model where the customer-value proposition is predicated
upon how distributed solar PV benefits both individual customers and the overall
electric system ...." (Id. at 49-50)(Emphasis supplied)
The State provided the Commission with the authority to accomplish such a shift
by empowering the Commission to modify or conclude the NEM program in three ways.
First, the legislation provided for a program capacity equivalent to 0.5 percent of the
electric utility's system peak demand. It also provided the Commission with the
discretion to "modify, by rule or order, the total rated generating capacity produced by
eligible customer-generators ...." Second, the Commission was provided with the
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authority to "evaluate, on an island-by-island basis, the applicability of the generating
capacity requirements of this subsection and, in its discretion, may exempt an island or a
utility grid system from the generating capacity requirements." And third, the
Commission was provided with the authority to determine that an electric utility is no
longer obligated to provide net energy metering to customer generators in its service area
based upon the total rated generating capacity produced by eligible customer-generators
of the utility in the utility's service area. (See, Section n.C.3 below)
Through this Motion, the Companies provide their proposal for a fair and
reasonable transition to a more sustainable distributed renewable energy procurement
program, described in the Companies' Distributed Generation Interconnection Plan
("DGIP") as "DG 2.0".^ This transition will allow all customers to receive the benefits of
more cost-effective and grid friendly distributed renewable resources and will
affirmatively address in a positive fashion certain provisions of the existing NEM
program which result in less than fair allocation of costs to customers. The transition,
once approved, will ensure that the existing cost, technical and equity issues that are a
part of the existing NEM program are not continued into perpetuity and will clear the
way for the expansion of circuit penetration limits and the strategic and effective
investment in infrastructure discussed above and consistent with the integration of more
cost-effective, diverse, and advanced renewable resources necessary for a robust and
sustainable energy future.

' The Companies' DGIP was filed on August 26, 2014 in Docket No. 2011-0206 in compliance with Order
No. 32053 issued by the Hawai'i Public Utilities Commission on April 28, 2014. The DGIP has been
transferred to this docket for review, pursuant to Order No. 32292 issued September 12, 2014 in Docket
No. 2011-0206.
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The transition will begin with the reinstitution of a NEM program capacity level
consistent with the Commission's statutory authority. The Companies propose that this
capacity be set at percentage figures for each island system which reflect and include
existing interconnected NEM customers, those NEM customers that have been approved
for interconnection, those customers whose NEM applications are presently undergoing a
review for interconnection, and an additional margin to account for some amount of new
NEM applications that may be received during the requested timeframe for Commission
action on this Motion.
To the extent that customers that fall within this extended program capacity are
not able to or not allowed to interconnect for technical reasons, or decide on a voluntary
basis to no longer participate in the NEM program (including moving to an alternative
program such as the community solar or non-export/smart export program options
currently under development), the percentages, which will be based on each island's
system peak at the time of the filing of this Motion, will be reduced in a corresponding
fashion. This is consistent with the goal of transitioning customers to DG 2.0 rather than
allowing them to continue to subscribe to the existing NEM program. The Companies
respectfully submit that once these new program capacity limits are met, or by March 20,
2015 (the Companies' requested expedited sixty-day approval date for approval of this
Motion), whichever occurs first, the Commission should determine that the Companies
are no longer obligated to provide net energy metering to customer generators in their
service areas and the NEM program should be declared closed.
With the reintroduction of an appropriate NEM program capacity, alternative and
more sustainable program options should be made available to customers whose
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proposed generation is in excess of the NEM program capacity approved by the
Commission. The Companies propose that the Transitional Distributed Generation
Program tariff described in more detail below be made available to customers on an
interim basis until DG 2.0 can be developed with stakeholders and approved in this
proceeding, or until January 1, 2017, whichever occurs sooner.
The TDG alternative, a copy of which is attached to this Motion as Appendix 2,
encompasses reform of the rates governing DG interconnections and proposes a tariff
structure for dispatchable DG systems that more fairly allocates fixed grid costs to DG
customers and credits customers for the value of their excess energy. The TDG would
function similarly to the existing NEM program in that there would be a monthly rollover
of credits with a 12-month reconciliation period for energy exported to the grid. The
credit to be applied would be equal to the Base Fuel Energy Charge plus the Energy Cost
Adjustment ("ECA") rate - which during the month of January 2015, is 14.67120/kWh
for O'ahu, 18.61770/kWh for Hawai'i island, 22.29960/kWh for Maui, 27.56880 for
Lana'i and 26.20580 for Moloka'i.^
The advantage of this rate is that it is allows for a more equitable and costeffective procurement of distributed renewable energy. It is also easier for customers to
understand as it is more consistent with a kWh bill credit, and is consistent with the
Conmiission's stated incUnation toward the unbundling of rates. Furthermore, it clearly
delineates between energy delivered and received, and fixed and non-fixed charges; and
provides for a positive investment return period similar to mainland jurisdictions. It is
important to clarify here that TDG customers would not have the right to any retroactive
^ Hawaiian Electric (Attachment 8), Hawai'i Electric Light (Attachment 10) and Maui Electric
(Attachments 7, 15 and 22) Energy Cost Adjustment Factor for January 2015, filed December 29, 2014.
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higher rates once DG 2.0 is approved and likewise the Companies would not be entitled
to seek any refunds if approved DG 2.0 rates are lower than TDG rates.
In order to acconmiodate the new provisions associated with the TDG, a new
standard form contract, a copy of which is attached to this Motion as Appendix 3, is
required. This contract form will be utiUzed for those customers seeking to participate in
the TDG. The standard form contract preserves the structure of the NEM program
agreement but improves upon it by allowing for the functionalities and technical
requirements that will allow all distributed DG moving forward to contribute to grid
reliability and/or mitigate the aggregate impacts of the increasing levels of distributed
variable DG - requirements which the Companies are not able to include in every
circumstance on existing NEM customers currently.
The Companies value DG as a resource that enables customer choice, and, to the
extent that DG energy displaces fossil fuels as opposed to other renewable energy
sources, contributes to meeting renewable portfolio standards and creates a public benefit
by avoiding emissions and other impacts associated with burning fossil fuels. The
Companies intend to continue to offer customers choices to manage their energy use.
However, the Companies believe that to ultimately ensure a sustainable future for DG, it
is necessary to transition away from the current NEM program. This transition will begin
with the reinstitution of a NEM program capacity.
H.

DISCUSSION
A.

Based Upon Study Results, Transient Overvoltage Impacts Can
Reasonably Be Addressed Up To A Circuit Penetration Of 250% of
GDML.

16

As discussed more fully in Appendix 1, through a collaboration with SolarCity
and the Electric Power Research Institute certain inverters were tested at the National
Renewable Energy Laboratory in Golden, Colorado. The performance of each selected
inverter was tested under controlled conditions to determine the extent to which
overvoltage occurred and the speed at which inverters tripped off line when test circuits
were suddenly islanded. Tests were conducted with increasing ratios of PV generation to
circuit load. In general, the test results indicated that there was a correlation between the
levels of overvoltage and increasing ratios of PV generation to circuit load, i.e., higher
ratios of PV generation to circuit load resulted in higher levels of overvoltage when the
circuit was suddenly islanded. The test results also indicated that the tested inverters
could trip off extremely quickly to mitigate the extent to which overvoltage occurred.
The Companies' evaluation of the test results indicates that transient overvoltage occurs
at circuit penetration levels greater than 120% of GDML but less than some upper bound.
The transient overvoltage threshold may be increased such that load rejection overvoltage
will occur in the non-prohibited region, or narrowly outside of the ITIC curve. In order
to establish a new, higher upper threshold for transient overvoltage considerations, the
Companies considered the following factors:
•

The laboratory tests were conducted on inverters one at a time. Under
actual field conditions, there may be hundreds of different models of
inverters tripping off simultaneously in a load rejection scenario. Field
data from other studies and locations indicates that voltage impacts vary
depending upon the size of the individual DG project and its location on
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the distribution circuit, in particular its distance from the distribution
substation. These factors can substantially impact the result.
•

Actual field conditions include dynamic loads and electrical components
and equipment not simulated in a carefully controlled laboratory test
environment. Data from a load rejection event occurring in field
conditions is not well documented by the industry or by the Companies, as
the NEM program continues to take distribution circuit penetrations to
unprecedented levels.

•

To protect customers and the power system, actual experience should be
obtained with gradually increasing penetration levels to support the
conclusion that overvoltage conditions do not occur. Circuit monitoring
will be used to detect transient overvoltage issues as penetration levels are
increased.

In consideration of the test results, the ITIC curve and the factors identified
above, the Companies have concluded at this point that it would be reasonable to increase
the allowable circuit threshold for transient overvoltage concerns from 120% of GDML
to 250% of GDML once the program transition requested through this Motion can be
approved.
It should be noted that transient over-voltage is not the only impact considered in
evaluating distributed generation interconnections, and circuit penetration level is not the
sole factor determining the impacts and mitigation requirements for a proposed
interconnection. With the ever increasing levels of distributed generation, impacts occur
on the circuit equipment and at the system level. These impacts require mitigation.
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Mitigation can be expected to include a combination of minimum capabilities and
requirements for the DG, modifications to circuit equipment and modifications to the
overall power system. The mechanism to identify whether mitigation measures are
required is the screening process provided in Rule 14H, including Supplemental Reviews.
The screening process will consider the results and findings from the operational data
from circuit-level monitoring, operational and system studies, area network studies, and
evaluation of system events. Technical issues at the circuit level, area network level, and
the system level may arise and may need to be mitigated or otherwise addressed.
As discussed in more detail below and in Appendix 5, due to the small size of
their systems and their already high DG penetration levels, the Moloka'i and Lana'i
systems are the first to experience very significant system level issues. The total system
load on these islands is substantially lower than on the larger islands and the relative
penetration of DG is highest. However, with increasing levels of DG on all systems,
these impacts will eventually also occur on the larger islands. System level issues that
will need to be mitigated include managing DG power production when it exceeds
demand (excess energy), means to plan and operate the system with the high levels of
variable output DG (system energy balancing and frequency control), and ensuring that
the power systems remain operable through expected faults and contingencies during
periods of high DG production (system security and reliability).
As discussed in the Companies' monthly update on its plan to clear the queue
submitted on January 6, 2015 in this proceeding, rapid progress in approving outstanding
applications is expected to be made over the next few months after the NREL study
results are finalized. That will allow processing of customer projects on heavily
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penetrated circuits, predominantly over 120% DML, which were delayed by the need to
address transient overvoltage concerns. This will occur following completion of inverter
testing and self-certification, and compliance with the interconnection requirements
described in the Companies' October 31, 2014 letter. As stated above, the Companies'
interconnection requirements are subject to change, relaxed or tightened, in the future
based on continuous circuit and system monitoring, review of operational data from
system events, and engineering analysis of PV impacts at the system level. These
activities are occurring and will continue on each of Ihe island systems.
B.

Strategic Investments to Add Long-Term Customer Value.

As noted above, through Exhibit A, the Commission identified a need for the
utilities to make strategic capital investments which provide long-term customer value,
and expressed support for efforts to cost-effectively enable the integration of higher
levels of renewable resources. As expanded levels of penetration will likely require
some level of circuit and possibly area network and system upgrades, the Companies are
committed to making strategic and cost effective capital investments to upgrade the
Companies' infrastructure to accommodate any increased thresholds and corresponding
higher levels of renewable energy.
With the fairer and more cost-effective pricing proposed for the TDG, these
renewable, distributed, grid friendly resources represent a benefit to all customers. With
regard to how the Companies should prioritize this upgrade work, the Companies will
work with the solar industry and key stakeholders to identify and address technical issues,
evaluate potential upgrades to address such issues and their cost effectiveness, and fully
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evaluate and consider the needs of other distributed generation procurement programs
such as the State's GEMS program.
C.

Implementation of Recent Commission Guidance and Movement
Toward a 21** Century Generation System Requires Transition to DG
2.0 and Reinstitution of a NEM Program Capacity Level.

Through a series of recent Orders, the Commission has made clear that the
significant technical, market and public policy changes that have been and continue to
occur in the utility and renewable energy environment in Hawai'i must be considered for
purposes of ensuring the acquisition of a robust long-term portfolio of as-available
renewable energy projects that are in the public interest. Most recently, the Commission
has emphasized the procurement of high penetrations of lower-cost, utility-scale
renewable resources that have preferred characteristics that are beneficial to the utility
system. The Commission has also expressly noted that over-reliance on distributed solar
PV capacity could hinder development of attractive alternative renewable energy
resources, which may have more favorable production characteristics (e.g., higher
capacity factor, better economics, etc.) due to the greater curtailment risk associated with
excess energy and system level constraints. Taken together, the Commission's
statements and directives lead to the conclusion that procurement of higher cost,
distributed solar PV resources which are creating circuit and system level operational
concerns, and which can preclude the procurement of lower cost energy from resources
with superior operational characteristics, must be addressed with changes to the current
program.
1.

The Commission Has Provided Both Policy and Technical
Guidance on the Procurement of New Renewable
Resources.
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a.

Order No. 31354

The Commission provided its detailed comments with regard to the significant
changes that have occurred in the utility and renewable energy environment in Hawai'i
since 2008 through its July 11, 2013 Order No. 31354 Providing Guidance for
Development of the Draft Final Oahu 200 MW Renewable Energy RFP in Docket No.
2011-0225 ("Order No. 31354"). Through Order No. 31354, the Commission noted
that the "determination of what constitutes an optimal portfolio of as-available renewable
energy resources for the Oahu grid is becoming more complex and challenging, given the
numerous changes that have occurred over the last five years." Through Order No.
31354, the Commission discussed what it viewed as the "more noteworthy technical and
market changes" for the purpose of providing a "foundation and understanding for the
commission's decisions." Among those changes most relevant to this discussion are:
(1)

Hawaiian Electric's annual electrical sales have been declining at an

increasing rate, particularly on Oahu. The Commission noted that this "structural decline
in electric sales" if continued into the future, could have several implications relative to
acquisition of as-available renewable energy for Oahu. These included: (a) the total
amount of as-available renewable energy resources that the Oahu grid can accommodate
utilizing existing generation technology but without significant curtailment may be
declining; and (b) Hawaiian Electric will need to become more judicious in terms of the
amount and type of renewable energy projects selected for development given that there
may be less grid capacity for development to accommodate as available renewable
energy resources. (Id. at 17-18) Although the Companies are compensated for declining
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sales under the decoupling regulatory model, the inequitable and increasing cost shift to
non-NEM customers from those with NEM systems must be addressed.
(2)

Distributed solar PV installations are growing at an exponential growth

rate and are beginning to alter the net system load profile which could affect curtailment
of existing and future utility-scale wind and solar PV projects on Oahu. (Id. at 19-20)
(3)

Reliance on a single renewable energy technology or island location may

not produce the best long-term preferred portfolio of renewable energy projects that
would be in the public interest. It is important that the portfolio evaluation process
analyze and rank renewable energy projects from a long-term public interest perspective
in order to ensure inclusion of more economically beneficial projects that may take
longer time to develop, and might be otherwise foreclosed if the utility project
development queues are filled with only near-term projects. Selection of shorter leadtime renewable projects could preclude development of alternative projects with greater
overall customer benefits, which results in a potential foregone economic benefit or an
opportunity cost. (Id. at 24-25) (Emphasis supplied)
b.

Exhibit A

As noted above, on April 28, 2014 in Docket No. 2012-0036, the Commission
issued Order No. 32052. Attached as Exhibit A to Order No. 32052 were the
Commission's Inclinations on the Future of Hawaii's Electric Utilities. Through Exhibit
A, the Commission provided its "perspectives on the vision, business strategies and
regulatory policy changes required to align the HECO Companies' business model with
customers' interests and the state's public policy goals." (Id. at 1)
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Specifically, as a part of the overall task of creating a 21^' Century generation
system, the Commission directed that the Companies should "expeditiously seek high
penetrations of lower-cost, new utility-scale renewable resources" (Id. at 4) (emphasis
supplied). Additionally, the Commission emphasized that the Companies should seek to
integrate the "maximum level of cost effective renewable resources while maintaining
adequate reliability of the electricity grid" (Id.) (emphasis supplied). Moreover, the
Commission stated that "it is necessary that the Commission prioritize the review and
approval of projects that exhibit preferred characteristics that are beneficial to the
system" (Id. at 5) (emphasis supplied); and that the Companies "pursue a balanced
portfolio of new energy resources" (Id.).
As the Commission noted at page 7 of Exhibit A, "[a]ll generation resources
should contribute to system stability." The Commission stated:
Traditionally, utility-owned generation provided most of the grid support services
required to maintain system stability. On island systems with rapidly growing
utility-scale and distributed variable resources, individual utility-scale projects
and, in aggregate, distributed resources can have a significant impact on system
stability. Consistent with meeting the future needs of Hawaii's island grids, the
electric systems should evolve such that all generation resources, whether utility,
IPP or customer- owned, will contribute to maintaining system stability.
Therefore, to maximize the integration of variable renewable energy resources,
the Commission expects the HECO Companies to require all generators to
address and support system stability consistent with their resource characteristics
and state-of-art technical capabilities.
(Emphasis supplied)
c.

Order No. 32053

On April 28, 2014, the Commission issued Order No. 32053 in Docket No. 20110206.
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At page 23 of Order No. 32053, the Commission provided a detailed description
of recent Distributed Generation interconnection trends including the status and level of
net energy metering and the impacts of those projects on the system. At page 31, the
Commission offered certain observations and perspectives on distributed generation
issues. Relevant to the instant discussion, the Commission stated:
It is axiomatic that customer distributed generation must be interconnected to
electrical grids in a safe and reliable manner. The rapid growth in solar PV
systems over the last several years has likely consumed the distributed generation
safety, power quality, and reliability "reserve margins" that previously existed in
electric distribution systems. *** It is the sole responsibility of the HECO
Companies to address interconnection challenges before adverse consequences
manifest themselves in terms of poor customer reliability or unsafe operating
conditions. (Id. at 35)
***

A significant technical challenge related to customer solar PV systems is the
ability for net energy metering (NEM) customers to export their excess solar
energy onto the grid, in an unscheduled and uncontrolled manner, regardless of
whether the grid could physically or economically utilize the energy. (Id. at 36)
***

System level reliability could be adversely affected in several ways as a
consequence of integrating significant amounts of distributed solar PV capacity.
First, conventional generators, which currently provide dispatchable power and
ancillary services, would be displaced during the daily solar output period. (Id.
at 40)
***

Second, distributed solar PV, similar to utility-scale solar and wind resources,
are electronically-coupled to the grid through power inverters that convert solar
DC power into 60 Hz AC power. Unlike the displaced conventional synchronous
generators, power inverters have technical limitations, that when aggregated in
sufficient volume could create dynamic stability challenges for the power grid.
(Id.)
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The resulting lower day-time net system loads will, by necessity, displace the
operation of conventional synchronous generation in order to balance supply and
demand. As a consequence, a power grid would be less robust and resilient to
reliably withstand short-circuit faults or other grid contingency events from a
system level perspective. (Id. at 40-41)
***

The interconnection of distributed solar PV systems, and more importantly, the
unscheduled and uncontrolled export of excess solar energy onto the grid, could
eventually create curtailment risks for existing and future utility-scale solar PV,
wind, and other renewable energy projects. This occurs because the total amount
of variable renewable energy that could be accommodated reliably on each island
grid, at the system level, is limited. When variable energy congestion occurs due
to excess energy at the system level, utility-scale renewable energy projects would
be curtailed due to the current technical inability to curtail distributed generation
exports onto the grid. This can also result in loss of grid access to the reliability
capabilities that are inherently provided by utility-scale wind and solar PV
projects pursuant to generator performance standards set forth in interconnection
requirements. (Id. at 41)
***

As a consequence, distributed solar PV customers effectively have higher priority
and preferential grid access than do the utility-scale projects, which serve all
customers, because the utility is forced, by technical default, to curtail the
purchase of low-cost, wholesale renewable energy that otherwise may provide
economic savings to utility customers. In its place, the utility is effectively
required to purchase, at retail rate levels, uncontrolled solar PV energy exported
onto the grid by distributed solar PV customers. (Id. at 42)
***

A large amount of solar PV capacity can create major daily operational
challenges for island grids as a consequence of substantially reducing the daytime net system load that must be served by dispatchable fossil and renewable
generation. If the island grid lacks sufficient quick-start generation, other flexible
load-following generation capacity, or large-scale bulk energy storage resources,
it may not be possible to serve major morning ramp-down and late afternoon
ramp-up of net system load requirements as a result of large quantities of solar
PV capacity. (Id. at 43-44)
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