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l. INTRODUCTION

Pareto Energy is pleased to submit the following comments regarding the 2009 Portland
General Electric (“PGE”) Integrated Resource Plan (“IRP”). From our 20 years of work in
developing TRP’s, Pareto Energy concludes that PGE has followed a vety sound
methodology and proposed a supetior and well-reasoned plan.

Pareto Energy generally suppotts the initial conclusions and recommendations of the IRP,
but has some specific suggestions regarding distributed energy resources (.., demand-side
customer actions to conserve or curtail energy and/or customer-owned distributed
generation on the supply side). Out overall intent is to recommend some practical tools by
which the IRP could have a contingency plan in case of large-scale adoption of distributed
energy resoutces (“DERs”) by PGE customers.

Chapter 7 of the IRP concludes that: “it is difficult to know how much cost effective DG
may be available ... the benefits [of distributed genetation or DG] are difficult to quantify
for IRP purposes ... DG at this time is too distributed to make a practical difference in how
substations ate maintained and upgraded”. If DER technology, laws, regulations and project
financing temain static, Pareto Energy agrees wholeheartedly with these conclusions.
However, the new innovations may portend a large-scale adoption of DERs and call for
better measurement tools and new regulations to balance the interests of DER customers
with those of gas and electric utility rate payers and shareholders. Some of these innovations
are:

New Technology: non-synchronous interconnection, microgtids, and decentralized waste-
to-energy.

New Laws and Regulations: Federal laws promoting grid independence for ctitical
infrastructure, Federal smart-grid standards for cyber secutity, and climate actions at the
Federal, State and local levels.

New Project Financing Options: economic stimulus and the emergence of public-private
financing structures.

We conclude out comments by recommending several new tools by which the IRP could
become mote agile in responding to the needs of DG adopters and utility ratepayers and
shareholders alike.
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II. NEw DER TECHNOLOGIES

A. Non-Synchronous Interconnection

The inability of DERs to safely interconnect in parallel to the utility gid at low and medium
voltages greatly impedes their adoption by customers. Because DG cannot match the
reliability of the gtid, the putported benefits of higher reliability can be achieved only if DG
systems can interconnect to the utility grid for back-up power. A customet’s ability to access
both 2 DG system and the grid could reduce expected power outages to once every five
years. However, distribution utilities have a legitimate concern about the fault current
contribution of DG to their grid, especially the extent to which DER fault current could
electrocute line wotkers during a grid outage or damage substations. Consequently, most
states have prudently and correctly restricted the interconnection of a large amount of
distributed generation to utility distribution grids, such that when the utility grid experiences
an outage, the DER system must shut down also. This greatly reduces the reliability benefit
of DERs for the customer and cuttails DG market penetration.

In the more congested grids of the Fast Coast, DC-AC power inverters combined with new
innovations in power electrics have emerged as solutions that utility companies will accept
for interconnecting DG to their grids. Appendix A (attached) presents an overview of 2 DG
architecture with non-synchronous interconnection using inverters. The ability of DG to
always operate during grid outages would greatly increase the reliability value of DG to its
adopters. 'Therefore, the emergence of inverter technologies may result a larger-than-
expected increase in the adoption of distributed generation.

B. Microgrids

Some of the most cost effective DG systems employ combined heat and powet (“CHP”),
i.e. a2 generator located at ot near its point of use can recapture the waste heat that would be
exhausted in a central generating plant and use it to heat and cool buildings. Because CHP
systems can reach over 80 percent efficiency in fuel use — far higher than the typical 30 to 40
percent rate grid generators — DG with CHP can offset some of the cost disadvantages due
to lower economies of scale. As will be seen in the subsequent discussion of new laws, CHP
benefits will also increase if the value of the heat they recapture can be monetized as a
climate change benefit.

However, the IRP has correctly noted the difficulty of finding single-customer sites where
DG produces precisely the amount of heating and cooling needed. For example, a typical
office building will be able to use less than 40 percent of generator exhaust for heating and
cooling services that are weather-driven. Occasionally, a DG system will be proximate to a
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light industrial, medical or data center facility that has a more constant non-weather related
demand for steam, hot water or cooling, but there are not enough of these sites to imply a
large-scale penetration of DG due to the benefits of CHP efficiency.

Microgrid technologies are emerging as a solution. A microgrid is a local peer-to-peer
network by which some enetgy users that need more reliable electricity and less thermal
energy can balance their needs with nearby buildings that have less of a need for reliable
electricity but will welcome less expensive heating and cooling setvices.

Without a microgrid, an on-site CHP system is often sized to cover a facility’s thermal load
because there is no way to export the waste heat. This usually means that the on-site
generators produce less electricity than what the facility needs to achieve its reliability
objectives. On the other hand, if the system is sized to cover average or peak electric load, it
will produce mote thermal energy than the facility needs, thereby making DG less
affordable. The innovation of the microgrid conceived by Pareto Energy is that this thermal
energy from multiple distributed generators will be connected to a district energy piping
system. FEfficiencies can be achieved among the connected facilities by not only using
modern boilers and absotption chillers, but also by trading thermal and electrical loads
among different buildings according to need. For example, a hotel or conference center
needs thermal energy at night, while a nearby office building or data center probably needs it
during the day. To summarize, the district energy system supplied by multiple distributed
generators can also sell the thermal enetgy to other customers who wish to be connected to
the loop and do not have or intend to acquire on-site CHP systems.

A typical microgrid topology has been shown in Exhibit A. Note that an additional benefit
of the microgrid is the ability to integrate different types of generation and fuels (¢.g,
pipeline gas, the sun, waste-to-energy gas).

Companies such as General Electric, IBM, Intel, and Lockheed Mattin, among others, have
recently recognized the value of microgrids for DG efficiency and fuel diversity. These
companies have begun to prepare microgtid product and setvice offetings. In addition to
the cost and efficiency advantages of a microgrid, the successful track record of such
companies in selling new technologies suggest that their entry into the microgtid space will
increase the market penetration of distributed genetation.

C. Decentralized Waste-to-Energy Systems

With reference to Exhibit A, note that one new soutce of energy is local waste-to-enetgy gas.
New technologies for biodigesting human waste and using plasma atcs to gasify solid wastes,
suggests that instead of paying tipping fees to dispose of waste communities will now look to
turn waste streams into microgrid feed stocks. The avoided tipping fees, which can be
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particularly high for specialty refuse such as medical waste, will tend to drive the net cost of
microgrid fuels down and further inctease market penetration for distributed energy systems.

Exhibit A: Typical Microgrid Topology
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. NEw LAWS AND REGULATIONS

A. Critical Infrastructure

The US Congtess will soon vote on two measures related to grid independence of critical
infrastructure that are expected to pass. These measures may have a similar effect as the
technological innovations in sputring DG market penetration. The first action is part of the
defense appropriations bill and calls for military bases to install microgrids. The second,
known as the GRID Act, directs the President to designate to the Federal Energy Regulatoty
Commission (“FERC”) those domestic facilities that are: (1) most ctitical to the national
defense; and (2) most vulnerable to an electric energy supply disruption. It also directs
FERC to requite an owner or operator of defense critical electric infrastructure to
implement measures to protect it against any vulnerability that has not been adequately
addressed. Developers of distributed generation projects believe that microgrid projects
with on-site power, fuel diversity, and enhanced cyber-security could be one of the FERC-
required measutes for protecting defense critical electric infrastructute.

It is likely that states already having critical infrastructure such as ports, military bases and
Federal R&D centers will see more demand for DG and that states that do not have such
critical infrastructute will be able to attract it along with the associated economic
development and jobs if they are prepared to integrate DG into their grids.

B. Cybersecurity

Congress has also entrusted a Federal definition of smart grid standards to FERC which has
delegated the work to the National Institute of Standards and the Electtic Power Research
Institute. One key concern has been the extent to which a more digital smart grid could
increase exposute to cyber attacks. Microgrids have been emerging as a solution by which
ctitical infrastructure could become more secure against cyber attacks.

Again, states that have made efforts to easily integrate DG into their power grids will
become more attractive locations for critical infrasttucture and be able to thereby generate
more economic development and employment.

C. Climate Action

Of all states and cities in the Country, Oregon and Portland are relatively committed to
climate actions. This is a clear driver of DG and so it will be prudent to better prepare for a
larger penetration of DG, especially considering the continuing likelihood that eventually
Congress will pass Federal climate action.
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V. NEW PROJECT FINANCING OPTIONS

A. The Impact of Federal Stimulus

As noted above, microgrid benefits align with Federal policy on grid rebuilding. With new
federal tax credits and incentives, a private developer can design, build, own, operate and
transfer microgtids that not only would provide cleaner, more secure energy, but also do so
at less cost than cutrent rates for grid power.

1. Stimulus as a Source of Equity

The Federal Government redefined grants and credits to alternative energy projects in the
following legislation: 1) Division B of the Federal Emergency Economic Act of October
2008 known as The Enetgy Improvement and Extension Act of 2008 (“Bailout Bill”); and 2)
The American Recovery and Reinvestment Act of 2009 (“Stimulus Bill”).

With these Acts of Congtess, it is possible that the Federal Government incentives could be
used to raise most of the project equity needed for financing the project. The Bailout Bill
enhanced investment tax credits, which can now cover 10 to 30 percent of project costs.
Conveniently, the Stimulus Bill allows a developer or owner to receive a grant from the
federal government instead of a tax credit. The grant is 30% of the tax basis of the property
for bioenergy, wind, solar, and fuel cells and 10% for combined heat and power and energy
efficiency investments. Note that the Bailout and Stimulus bills provide for numerous other
grants and loan guarantees. Rules for, and timing of, applications for these grants are still
being developed.

In addition to the 30 percent tax credit for renewable DG, project owners can claim
accelerated depreciation that amount to an additional 12 percent tax credit.

Finally, here is a sample of other types of grants and loan guarantees for DG projects:

. $6 billion in loan guarantees for an innovative technology program designed to
promote projects that limit greenhouse gases, including renewable energy systems;

° $4.5 billion for convetting federal buildings to High Performance Green Buildings;

e $3.84 billion for upgrading military facilities, including improving the energy
efficiency of those facilities;

. $3.2 billion in federal grants to states for reducing fossil fuel emissions and
improvements in energy efficiency;
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° $3.1 billion for the State Energy Program destined for the funding of efficiency and
renewable energy projects, in particular for hospitals and schools;

o $4.5 billion in appropriations for “Smart Grid” (electricity delivery and reliability

programs);
o $2.4 billion in Energy Conservation Bonds.
2. Stimulus as a Source of Debt

By declaring the microgrid to be a cooperative of enetgy users, the Federal Government also
could be the source of debt financing for certain renewable enetgy systems. The Bailout Bill
creates a new zero interest Clean Renewable Energy Bond program of $800 million with
one-third allocated to projects of public power providets, one-third to governmental bodies,
and one-third to cooperative electric companies. The Stimulus Bill authorizes an additional
$1.6 billion of Clean Renewable Energy Bonds. The Secretary of the Treasury has the
authority to allocate the bonds among qualified projects, which are defined to be wind,
closed and open-loop biomass, geothermal, solar, small irrigation power, landfill gas, trash
combustion, new hydropower, and wave energy.

B. Public-Private Partnerships for Project Financing

It will be noted that some Federal grants provide funding to private tax-paying entities.
Others provide funding for non-tax paying government or institutional entities.
Consequently, many private developers are forming public-private partnerships with
hospitals, ports, univetsities and municipal governments. ~ One such public-private
partnership entity that has been enacted in some states are energy improvement districts
(“BIDs”).

EID’s manage infrastructure as a common pooled resource (“CPR”). CPRs are facilities
developed collectively by users who pool their resources to install facilities for joint use. For
example, the internet is governed as a CPR. Key characteristics for successful management
of 2 CPR may be summarized as follows:

e Group boundaries are small areas and cleatly defined (the most well-known CPR, the
internet, is one of the only successful CPR’s that does not adhere to this “small-area”
characteristic).

e Rules governing the use of collective infrastructure are well matched to local needs
and conditions.

e Most individuals affected by these rules can participate in modifying the rules.

e ‘The rights of community membets to devise theit own tules is respected by external
authorities.
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e A system for monitoring membet's use of infrastructure exists; the community
members themselves undertake this monitoring.

The importance of EIDs to the emetgence of DG has been noted in other States whete
enabling legislation has been passed:

“One of the chief obstacles to developing efficient power generation ... in developed areas
including urban centers in NJ has been the inability of developers to sell all three of the
energy streams (combined cooling, heating and power or CCHP) they produce to end users
... The first large city to implement an EID with the assistance of Pareto Energy was
Stamford Connecticut. Pennsylvania has incorporated enabling language for EID’s in their
upcoming energy bill supported by DEP Commissioner Kate McGinty and Governor Ed
Rendell. For New Jersey to develop efficient utban CCHP as an effective tool to reduce
energy cost and to achieve green house gas reduction requitements under the Global
Warming Response Act we will need to develop similar projects for EID’s. Investors in
energy technologies and capital will seek states and communities which represent the best
potential for development. Currently this is in Connecticut and soon will be in
Pennsylvania. The implementation of the New Jersey Energy Master Plan, when it is
adopted, together with the Global Warming Response Act creates a need for innovative
development of energy projects. The model adopted in Connecticut and the pending
initiative in Pennsylvania have established a mechanism by which EID’s can be used as a
effective alternative to traditional transmission and distribution solutions.”

— Report of NJ Bureau of Public Utility Ombudsman, 11/7/07

“The state General Assembly's authorization last year of local Energy Improvement Districts
is catching on in a handful of the region's communities - and that's a harbinger of good
things to come ... The concept behind the Energy Improvement Districts is to allow entities
to produce energy locally at a lower cost, both monetarily and environmentally. The hope is
that the green energy-generating potential will help attract businesses to a community,
improve revenue and lower taxes for residents. In addition, producing energy alternatively
should also reduce the demand for major power companies, which could ease the load on
stressed electrical infrastructure and lower costs that have come with managing that
problematic infrastructure. There also is the expectation that the districts will improve
reliability. Stamford Director of Economic Development Michael Freimuth has said that
power has become an issue greater than taxes, transportation, real estate costs and even the
skills of the labor force. It's worth noting that Ansonia reportedly is using the energy
improvement district to attract businesses for once-bustling buildings that became vacant
when manufacturing companies closed or moved out ... Certainly, it will take time and
money to get such districts up and running. But the districts do hold promise for some
communities and the state overall of a brighter and less costly energy future.”

— Stamford Advocate Editortal, February 8, 2008
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V. CONCLUSIONS AND RECOMMENDATIONS

A. A Practical System to Account for DER Costs and Benefits

The IRP has observed the difficulty of measuting DG benefits. Fortunately, the Association
of State Energy Offices and a number of utility companies have tested and perfected a
practical cost benefit approach. A repott on their work, prepared by Navigant Consulting
has been attached herewith as Appendix B.

B. Real Options Models to Optimize DER Siting

Because Chapter 10 of the IRP contains some impressive optimization modeling and shows
PGE’s dedication to precise measurements and sensitivity analysis, Pareto Energy is pleased
to recommend some practical tools for the optimization of distributed energy resources.
Appendix C summarizes a DG optimization methodology.

C. Decoupled Rates or Other Regulations to Address Throughput Bias

If DG achieves more penetration than envisioned, Pareto Energy believes that new
regulatory mechanisms such as decoupled rates and DG ownership models would be useful
in balancing customer and utility interests. Appendix D provides a summary of rate
structures that have been used in other states to balance the costs and benefits of DG
adopters with utility companies.

D. Pilot Projects at Universities

Many universities have begun installing microgrids. These seem to be compelling projects
because the microgrid provides a test bed and creates first-hand data for integration with the
educational curricula. With their engineering brain trusts engaged, many universities intend
to serve as extension services for other enetgy users that want to optimize DG at their own
sites and also to provide continuing education for engineers, electricians and assembly
workers that could be employed on the development of DG systems. PGE may want to
consider promoting the installation of a microgrid at a top research institution somewhere in
Oregon that can help petfect engineeting, economic and legal models for DG deployments.
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Appendix A:
Overview of Non-Synchronous Interconnection Technology
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Appendix B:
Navigant Report on DG Cost-Benefit Measures
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Appendix C: Two Examples of DG Optimization Models
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Appendix D: Sample Studies of New Regulations for DG



Decoupling WorRs

READY FOR NATIONAL ROLLOUT

TEUESTC]
 OPINION

THE PACIFIC NORTHWEST is a unique region.
Being environmentally conscious here is as much a part
of daily life as enduring rainy winters and enjoying views
of snowcapped peaks in late summer. Northwesterners
have high expectations that their energy providers wil
go the extra mile to conserve energy and be respon-
sible environmental stewards.

That made NW Natural Gas territory of western
Oregon and southwest Washington a natural setting
to pioneer a decoupling mechanism. While the story
of how we broke the link between revenues and
sales volume is unique, the mechanism is readily
exportable to other states. In fact, there is no reason
why electric utilities, which flirted with decoupling in
the 1990s, shouldn't embrace the concept now.

By the mid 1990s, per capita use of natural gas
was dropping. We detected this trend earlier than
most utilities for two reasons. First, in the 1990s the
Northwest enjoyed relatively low natural gas prices.
As prices rose, customers felt the pinch and began
to conserve aggressively. Second, a housing boom
in the Northwest brought a large number of new
homes with more efficient appliances and insulation.

With the Energy Crisis of 2000-2001, these
forces converged. The pressure from all sides to
help customers reduce consumption and manage
bills became enormous. We stepped up and
increased our conservation programs and in turn
saw use decline even further. It didn't make sense
that we were doing the right thing for our customers
and being penalized financially. So we developed a
mechanism we called the Conservation Tariff.

We worked closely with regulators, customer
and environmental advocates instead of battling
them. We found it more productive to put our
shareholders on the same side of the table as our
customers. It took a concerted effort, but eventually
all saw that this was a sincere effort to encourage
conservation while solving our business problem.

The tariff includes two adjustments, one for price
elasticity and the other for conservation. The first
occurs any time our prices increase or decrease. If
they go up, they go up a little more to account for the
expected decrease in demand. If prices are going
down, they go down a little more to account for the

expected increase in usage. The conservation adjust-
ment occurs on a monthly basis and is essentially a
true up of what people used versus what we expected
them to use. The difference is multiplied by our distri-
bution margin, and the dollars produced are held in a
deferral account for collection or refund at year-end.

As part of this new tariff, the company agreed to
step up its energy-efficiency efforts, including adding
a charge to our bills to help fund energy efficiency
programs and to support bill-paying assistance for
low-income customers. So today, we can promote
conservation without working against our shareholders.

The Conservation Tariff went into effect in Oregon
in 2002. In late 2005, our regulators renewed it for four
years, actually increasing the amount we can recover
from 90 percent to 100 percent of the decline in usage.

The Conservation Tariff proved popular with
customer groups, environmental advocates and regula-
tors. We're gratified that many other natural gas utilities
are working toward similar decoupling mechanisms.
Proposals are under consideration by regulators in
Arizona, California, Montana, North Carolina, New
Jersey, Indiana, Utah, Washington and Oregon.

Itis time to reexamine our utility rates in light of current
concems about conservation and the environment.

Many rate mechanisms were originally designed in the
1930s to encourage the abundant use of energy. This
was appropriate when we were building massive power
projects to industrialize a nation. But do they still make
sense for a forward-looking utility in the 21st century®?

The key to a successful decoupling mechanism
is to find a way to share the risks and benefits of
lower volumes and volatile prices. The dynamics of a
company's place in the energy market and its regula-
tory environment will dictate precisely how it should
approach decoupling. But the principle of risk and
benefit sharing is critical in any situation.

NW Natural's particular territory and its long-term
commitment to environmental stewardship made our
strategy unique. But it is clear that much has changed
in the energy business in the last few years. We can't
afford to be caught in the middle between regulators,
shareholders and customers. Working cooperatively
and productively with all of our key stakeholders is
essential for long-term success.

AV,

Mark Dodson

Mark Dodson is
president and chief
executive officer of
NW Natural Gas.

www.energycentral.com

LNG SURGES

e

www onergycantral.com ENERGYDIZ MAGAZWE 79



