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Executive Summary

With high energy costs, isolated grids, and abundant renewable energy resources, island
communities around the world are exploring alternatives to fossil fuels. Many small island states
have set ambitious targets to reduce oil consumption—the primary fossil fuel consumed on
islands. The U.S. Virgin Islands (USVI) has emerged as a leader in the effort to reduce oil
imports and stabilize electricity costs via the deployment of energy efficiency and renewable
energy technology. In 2010, a partnership among the USVI, the U.S. Department of Energy
(DOE) who funded this report, and the U.S. Department of the Interior (DOI) was formed under
the guidance of DOE’s Energy Development in Island Nations (EDIN) initiative. This
partnership is tasked with developing and implementing a plan to achieve a 60% reduction in
business-as-usual (BAU) fossil fuel demand by 2025 (60x25).

This report lays out the strategy envisioned by the stakeholders in the USVI, DOE, and DOI to
achieve this ambitious goal within the electricity sector (the full 60x25 goal also includes fossil
fuel consumption in the transportation sector). The results presented here do not identify or
quantify all power system or rate impacts. Instead, this work and supporting analysis provides a
framework within which decisions can begin to be made, a concrete vision of what the future
might hold, and a guide to determine what questions should follow.

Methodology
The path forward articulated here was developed through four primary efforts:

e A review of existing initiatives and activities that are currently focused on decreasing
oil consumption in the power sector

e A review and analysis of energy efficiency potential within specific sectors of the
USVI economy

e A screening for technical and market potential of renewable technologies

e The development of a model that allows basic assessments of the relative impact and
cost effectiveness of each efficiency and renewable energy opportunity.

This analysis combined the review of ongoing activities with assessments of energy efficiency
potential and the results of the renewable energy technology screening to develop three potential
future energy scenarios where the USVI achieves its 60x25 goal. The three scenarios have been
labeled as the High Renewable Scenario, the Base Case, and the High Efficiency Scenario. These
scenarios are intended to represent a reasonable profile of what the USVI energy mix could look
like in 2025. Each scenario contains a slightly different mix of end-user energy efficiency (e.g.,
more efficient lighting and appliances) and renewable energy, with the same set of supply-side
efficiency improvements (i.e., improved efficiency in the production and distribution of
electricity and desalinated water) common to all three scenarios. The high renewable and high
efficiency scenarios are intended to represent the possible extremes associated with deployment
of commercially available technology. The base case is a blend or mix of these two more
extreme scenarios.

The scenarios laid out here are not intended to prescribe the path to the 60x25 goal. The
scenarios are designed serve as a guide moving forward. The continued evolution of technology

A\



and the development of a more complete understanding of costs and benefits in the USVI are
expected to influence the ultimate deployment of renewable energy and energy efficiency
technology. Results presented here should be viewed in this context and followed by more
detailed economic and power system studies.

Current Initiatives
An array of current activities is expected to provide reductions in power sector oil consumption.
At the utility level, initiatives include:

e Plans for a 16.5 MW waste-to-energy plant

e Upgrades to existing generation and transmission and distribution infrastructure to
increase efficiency and allow improved operational practices

e Plans to acquire utility-scale photovoltaic (PV) generation
e A technical study of a proposed St. Thomas-to-Puerto Rico interconnection

¢ Plans to shift water production from multiple effect distillation (a thermal process
requiring fossil fuel inputs) to reverse osmosis (a membrane technology requiring less
primary energy input).

On the private sector and consumer side, various distributed generation projects have also been
initiated, with some already completed.

Efficiency Opportunities

Preliminary assessments from an industry consultant (e.g., VIEA 2010) indicated significant
energy efficiency opportunities among large commercial and industrial consumers as well as in
the government sector. Modeling of end-user efficiency has also identified a diverse set of
opportunities in the residential sector. Reductions in end-use consumption on the order of 20%—
40% have been estimated across end-user types. On the supply-side, estimates based on the
USVI Water and Power Authority’s (WAPA’s) current fuel consumption and operations
practices suggest that supply-side efficiency could result in a 22% increase in overall power
system production efficiency. Estimates of transmission and distribution system upgrades have
the potential to reduce technical distribution losses by 2%.

Renewable Energy Opportunities

The detailed screening of renewable energy technologies conducted in this study suggests
considerable resource and technical potential across the USVI. From those technologies deemed
to be economically viable, landfill gas, waste-to-energy, and biomass power are among the
lowest-cost options for the USVI. As dispatchable resources, they also integrate well with small
power systems. Power generation from these three resources figures prominently in all future
scenarios where the USVI achieves its 60x25 goal. However, these power generation alternatives
are resource limited. In contrast, wind power (which is also among the lowest-cost renewable
energy technologies), solar PV, and solar water heating (SWH) are resource abundant in the
USVI. Due to potential land-use impacts and possible siting challenges, utility-scale wind
capacity in the three scenarios noted above ranges from 12 MW to 33 MW. As the highest-cost
renewable energy technology considered in the road map, solar PV capacity ranges from only 6
MW to 13 MW, with the majority of this being utility-scale PV installations. Residential
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penetration of SWH is estimated to be between 40% and 50% based on favorable economics,
resulting from its ability to offset retail electricity consumption and relatively high penetration
levels (30%—-35%) observed in other island settings (e.g., Barbados) (Langniss and Ince 2004).

Expected Impacts and Fuel Cost Savings

A 60% reduction in BAU electricity sector fossil fuel consumption is achieved by 2025 in each
of the three scenarios examined. The expected rate of reduction in fossil fuel consumption is
consistent between scenarios with the overall trend shown in Figure ES-1. This figure also
illustrates the annual and cumulative fuel cost savings assuming a constant real (2010) fuel price
of $1.91/gal. With this assumption, the 60x25 goal would save a cumulative total of more than
$1.5 billion. Fuel cost savings are estimated to exceed the initial capital investment costs
required to implement the 60x25 goal by the latter half of this decade (Figure ES-1).
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Figure ES-1. Expected fuel savings in barrel of oil equivalents, cost savings at $1.91/gal, and
capital expenditures required to achieve 60x25

Note: All dollar values are reported as constant 2010 USD.

Differences among the Scenarios

While the overall impact on fossil fuel consumption (i.e., 60% reduction) is comparable between
individual scenarios, each case differs around a few critical variables. Figure ES-2 illustrates the
respective percentage of conventional fossil fuel generation, renewable energy generation, and
energy efficiency used to serve the BAU 2025 fossil fuel demand across each scenario. Clearly,
renewable energy and energy efficiency improvements become a critical part of meeting
expected future demand for energy services in the USVI. Much of the efficiency improvements
across all three scenarios are anticipated to come from improvements in the efficiency of water
and power production.
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High Efficiency Case Base Case High Renewable Case

40% 43% 40% 38% 40% 35%

17% 22% 25%

Fossil Fuel Energy Efficiency Renewable Energy

Figure ES-2. Percentage of conventional fossil fuel generation, renewable energy generation, and
energy efficiency used to serve the expected, business as usual 2025 fossil fuel demand across
scenarios

Because of the reliance on different types of technology to achieve the goals, initial investment
costs also vary between scenarios. The high renewables scenario is the most costly at

$635 million (constant 2010 USD)." It also relies on the largest deployment of utility-scale
renewable energy generation technology. The base case is estimated to cost about $565 million.
The high efficiency case is estimated to cost $495 million. The increased cost of the high
renewables scenario is the result of increased reliance on utility-scale renewable generation
technology. However, increased reliance on utility-scale generation in the high renewables
scenario makes for simpler implementation and has the potential for reduced transaction costs
relative to the high efficiency scenario. Ease of implementation and lower transaction costs could
become significant if deploying large amounts of end-user efficiency ultimately requires large
additional expenditures in outreach and technical support in order to mobilize the local
population to adopt energy efficiency improvements.

Penetration of variable output renewables also changes among the scenarios. This issue is of
particular importance in grid operations for small island power systems. Results from this
analysis suggest variable generation could constitute 10% to 20% of WAPA’s generation mix.
Such levels of variable output generation have been successfully managed in a variety of large
and small power systems around the world. However, grid integration and reliability studies will
be required to better understand the potential impacts and any potential additional cost that might
be associated with deploying this level of variable output renewables.”

Conclusions

Reducing fossil fuel consumption 60% from BAU by 2025 in the USVI is ambitious and will
require aggressive deployment of energy efficiency and renewable energy technologies.
However, investments in energy efficiency and renewables could pay for themselves before the
end of this decade and support 400 new jobs by 2025 (Shirley and Kammen 2010, Text Box 3),
while also generating reductions in greenhouse gas and other emissions.

! All dollar values are reported in constant (i.e., non-discounted) 2010 USD.
? Integrating renewable energy into the USVI grid is explored in somewhat greater detail by Burman et al. 2011,
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Many steps have already been taken to move the USVI toward its goal, and initial progress has
been impressive. To maintain this momentum, however, a number of important next steps across
an array of fronts are likely to be necessary (e.g., detailed resource assessment, detailed analysis
of specific efficiency opportunities, project-specific cost-of-energy analysis, and power systems
studies to better understand the system impacts of variable output generation). In addition,
achieving 60x25 is likely to require sustained investment of human and financial resources and a
coordinated effort among the utility sector, government agencies, private businesses, and USVI
residents. New policy measures may also be needed to facilitate and encourage deployment of
renewable energy and energy efficiency technologies.

Nevertheless, this report illustrates that the desired transformation is technically and
economically attainable using renewable energy and efficiency technologies that are
commercially available today. Through the EDIN-USVI effort, a broad group of federal and
local stakeholders have identified a set of pathways that could transform the energy economy in
the USVIL.

The approach adopted for this effort can be extended to other island communities that face
similar challenges of high energy costs and heavy dependence on foreign oil. By identifying
existing resources, analyzing how these assets might be leveraged to accomplish more, and
identifying a concrete set of actions that can achieve ambitious goals, other island states can also
gain a firm understanding of the actions necessary to reduce dependence on imported oil.
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1 Introduction

Developing and advanced economies rely on secure, affordable energy for economic growth and
prosperity. The United Nations Development Program has identified energy as a fundamental
key to eliminating poverty and achieving its Millennium Development Goals (UNDP 2011).
Island communities similarly require access to affordable, secure sources of energy for social,
economic, and environmental development. However, island communities face a unique set of
challenges associated with access to and development of energy. They typically have few
conventional energy resources (i.e., oil, natural gas, and coal), and their remoteness and
relatively small size lead to diseconomies of scale (Weisser 2004). Such features also apply to
“islanded” power systems that may exist in extreme remote (e.g., Alaska) or rural settings (e.g.,
in the developing world).

The absence of indigenous resources, coupled with small power systems, has favored the
deployment of diesel or oil-powered electricity generation on islands. As part of a global market,
oil is a relatively easy fuel to acquire, and by utilizing oil for both power generation and
transportation, some efficiency in market size is gained. Oil-fired generation also permits the
relatively rapid ramp rates necessary to manage the greater variability in load that often results in
a small power system. However, as prices have climbed, dependence on oil has created
significant challenges. High prices are exacerbated for islands by market size and location (i.e.,
often small and remote from major global markets); evidence suggests that in some cases island
states may pay 200%—-300% of the prevailing global market rate for fuel imports (Weisser 2004).
Moreover, oil price volatility is a source of instability and uncertainty in business and economic
planning. When oil prices spike, recession, reallocation of funds that might otherwise go to
infrastructure or development programs, trade imbalances (with associated impacts on the ability
to acquire and service debt), and extreme debt burdens are only a few of the economic
consequences (Munasinghe and Mayer 1993).

Renewable energy technologies and energy efficiency technologies offer two potential solutions
to the energy dilemma island communities face, and the contained system that islands constitute
makes them ideal test beds for high penetration renewables deployment. As such, island
communities can provide unique opportunities to demonstrate the feasibility of moving to an
advanced energy economy with far greater fuel diversity than exists elsewhere and offer a
glimpse of what the future might hold for the rest of the world.

Throughout the world, island communities are exploring alternatives to fossil fuels, and many
have set ambitious targets to reduce fossil fuel consumption. Two examples include Kodiak
Island, Alaska, and Hawaii. In 2009, Kodiak Island installed three General Electric 1.5 MW
wind turbines and now generates about 9% of its power from wind (KEA 2011). The Hawaii
Clean Energy Initiative is a coordinated effort between the State of Hawaii and the U.S.
Department of Energy (DOE) focusing on achieving the state’s ambitious 70% by 2030 clean
energy goal (30% efficiency, 40% renewables).

Along with Kodiak Island and Hawaii, the U.S. Virgin Islands (USVI) has emerged as a leader in
the effort to reduce oil imports and stabilize electricity costs via the deployment of energy
efficiency and renewable energy technology. In 2010, a partnership between the USVI, DOE
who funded this report, and the U.S. Department of Interior (DOI) was formed under the



guidance of DOE’s Energy Development in Island Nations (EDIN) initiative. During the signing
of a Memorandum of Understanding between these three organizations, USVI Governor John de
Jongh, Jr., announced his goal:

“The USVI will lead the Caribbean to a clean energy future. We will lead by example and reduce
our fossil fuel imports by 60% from business as usual by 2025.”

Governor John P. de Jongh, Jr., February 16, 2010, opening remarks at the signing of the
Memorandum of Understanding between the USVI, DOE, and DOI

The USVI, DOE, and DOI are working together to achieve this ambitious goal. Fundamental to
this effort is the development of a strategy or road map detailing the steps the USVI can take to
accomplish 60x25 (60% by 2025). This report lays out the strategy envisioned by the
stakeholders in the USVI, DOE, and DOI to reduce USVI electricity sector and water
production’ fossil fuel use by 60% over the next 15 years.* This work is necessary because
decisions made today will determine the future of energy use in the USVI for decades to come.
In addition, a comprehensive planning effort helps to define targets and demonstrates what needs
to be accomplished within the time period of the goal. In documenting the planning process used
in the USVI and its outcomes, it is hoped that other island communities and nations (large and
small) can learn from the experience and resolve of the USVI. Eventually, lessons learned on the
island of St. Thomas could be applied to the island of Manhattan.

3 Freshwater resources in the USVI are produced by seawater desalination. The desalination process is a relatively
energy-intensive enterprise but is necessary due to minimal domestic freshwater resources.

* The 60x25 goal also includes transportation fossil fuel consumption; however, the analysis of the transportation
sector was outside the scope of this report.



2 USVI Background

The USVI consists of three primary islands—St. Thomas, St. Croix, and St. John—and a handful
of surrounding islands. The islands are located in the Caribbean Sea approximately 50 mi east of
Puerto Rico. The islands in the north, St. Thomas and St. John, are separated from St. Croix by
about 40 mi of ocean and a deep sea trench, which exceeds 2 km in depth.
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Figure 1. Map of the U.S. Virgin Islands
Map provided courtesy of the CIA (2011)

The climate is tropical with relative humidity averaging from 67% to 85% but moderated by
easterly trade winds (Table 1). In total, the islands consist of just over 130 mi® and have nearly
120 mi of coastline (CIA 2011). The islands are relatively mountainous with only about 5% of
total land area designated as arable and limited amounts of flat land (CIA 2011). Apart from
rainfall, little to no freshwater is available (CIA 2011). Due to their location in the Caribbean,
hurricanes are a threat, and multiple hurricanes in the past 25 years have damaged electrical
infrastructure (WAPA 2010).



Table 1. Monthly High and Low Temperatures on St. Thomas and St. Croix (°F)

St. Thomas St. Croix
Maximum Minimum Maximum Minimum
January 85 72 84 72
February 85 72 84 72
March 86 73 85 72
April 87 74 86 74
May 88 76 87 76
June 89 78 88 78
July 90 78 89 78
August 90 78 90 78
September 20 77 89 77
October 89 76 89 76
November 87 75 87 74
December 86 73 85 73

Source: VINow 2011

The aggregate population of the islands is estimated to be approximately 109,000 (CIA 2011).
About 42% of the population is between the ages of 25 and 54 (U.S. Census 2000).> Median
household income, adjusted for inflation, is estimated to be approximately $32,000—well below
the current U.S. average of about $50,000 (U.S. Census 2000; U.S. Census 2010).° The poverty
rate is relatively high in the USVI. U.S. Census data (2000) indicate approximately 29% of
families and 33% of individuals live below the poverty line. This can be compared with a 2009
poverty rate of approximately 14% for the United States (U.S. Census 2010).

The USVI observed a period of steady economic growth throughout much of the previous
decade. Between 2003 and 2007, the U.S. Bureau of Economic Analysis data indicate gross
domestic product per capita grew at an average annual rate of 2%. Between 2001 and 2008,
employment grew approximately 6.5% (VIBER 2011). However, in 2008, economic growth
stalled and employment has nearly returned to 2001 levels (VIBER 2011). Tourism is the
primary economic driver, making up an estimated 80% of the territory’s economic activity.
Behind tourism, manufacturing is the second largest source of economic activity. The
manufacturing sector includes oil refining, rum distillation, textiles, and electronics (CIA 2011).

2.1 Utility Sector Overview

Similar to many island communities, the USVI is 100% dependent on imported fuel oil for
electricity (WAPA 2010). Retail electricity rates in 2011 have ranged from $0.33/kWh to as high
as $0.49/kWh’ and were as high as $0.52/kWh following the oil price spikes of 2008 (VI PSC

> Although 2010 census data were collected in the USVI, these data were not yet available at the time of this report.
% Median household income in 2000 was reported to be $24,700 (U.S. Census 2000). Inflation adjustment applied
here is based on national U.S. consumer price indices.

7 Average commercial rate for Q3.



2011).* The electricity generation and distribution systems in the USVI are owned, operated, and
maintained by the Virgin Islands Water and Power Authority (WAPA).? Created in 1964,
WAPA operates as an independent public utility and is overseen by nine board members. WAPA
is regulated by the USVI Public Service Commission (PSC). The WAPA board is responsible for
operations-related activities including budgeting, purchasing, and system planning. The PSC
primarily oversees utility rate cases and participates in power-sector-related rulemaking; it is also
sometimes tasked with policy implementation and enforcement.

WAPA generation assets are primarily located on St. Thomas and St. Croix and consist of steam
turbines operating on No. 6 fuel oil, combustion turbines operating on No. 2 fuel oil, and a
limited amount of internal combustion (diesel) generation.'® Capacity is derived primarily from
combustion turbines (72%) and steam turbines (28%). Total installed capacity is 191 MW on St.
Thomas and 117 MW on St. Croix (RW Beck 2010). Existing generators date from 1967 through
2004, as detailed in Table 2 (RW Beck 2010).

Table 2. Power Generating Station for St.Thomas/St. John and St. Croix

St. Thomas/St. John - Randolph Harley Generation Station

Technology Fuel Type Capacity (MW) In-Service Date
Reciprocating Engine Generator ~ No. 2 Qil 25 1985
Fired Boiler STG* No. 6 Oil 18.5 1968
Simple Cycle CTG No. 2 Qil (123 1970
Simple Cycle CTG No. 2 Qil 123 1972
Fired Boiler STG* No. 6 Qil 36.9 1973
Combined Cycle CTG/HRSG* No. 2 Qil 20.9*%* 1981
Combined Cycle CTG/HRSG* No. 2 Oil PRI AS 1993
Simple Cycle CTG No. 2 Oil 24.0 2001
Simple Cycle CTG No. 2 Qil 39.5 2004
Total 146.4

St. Croix — Estate Richmond Generating Station

Fired Boiler STG* No. 6 Oil 10.0 1967
Fired Boiler STG* No. 6 Qil 19.1 1970
Combined Cycle CTG/HRSG* No. 2 Qil 20.9* 1981
Combined Cycle CTG/HRSG* No. 2 Qil A 1988
Simple Cycle CTG No. 2 Oil 225 1994
Simple Cycle CTG No. 2 Oil 225 1994
Total 74.1

*Fired boilers and HRSGs deliver steam to steam headers and four MED production units
**Capacity shows CTG output only
Source: RW. Beck 2010

¥ Commercial rates peaked at an average $0.52/kWh and residential rates peaked at 0.50/kWh in 2008. Residential
rates in 2011 have been as high as $0.46/kWh.

? Street lighting is also owned, maintained, and operated by WAPA.

1% A limited amount of back-up generation is also located on St. John.



Due to use of low and high pressure steam for desalination, coupled with outmoded controls and
non-standardized operations procedures, WAPA’s generation fleet operates at a relatively
inefficient heat rate—greater than 15,000 BTU/kWh (WAPA 2011). This can be compared with
the heat rate for Guam, an island in the South Pacific that also relies on No. 6 and No. 2 fuel oil
and had a system average heat rate of 9,720 BTU/kWh, or Hawaii, whose heat rate has been
estimated at 10,500 BTU/kWh (Baring-Gould et al. 2011). To enhance the efficiency of existing
generation assets, WAPA installed waste heat recovery steam generators (HRSGs) in St. Thomas
in 1997 and St. Croix in 2010. WAPA intends to upgrade the St. Thomas HRSGs to capture
increased efficiency but has not yet established a timeframe to complete these upgrades.

St. Thomas and St. John are part of one interconnected power system, peaking at approximately
80 MW; the minimum load on the St. Thomas/St. John grid is about 50 MW. The island of St.
Croix constitutes the second power system in the USVI. This system peaks at about 50 MW and
has a minimum load of 35 MW (WAPA 2010). Although the topography of the ocean floor has
prevented the direct interconnection of these two grid systems to date, studies are underway to
examine the possibility of connecting both island systems with Puerto Rico (see Text Box 2 in
Section 3).

Based on the relatively small size of the two grids, the USVI grid infrastructure consists
primarily of sub-transmission lines (25—115 kV). At present, the two grid systems operate at 24.9
kV and 34.5 kV for St. Thomas and St. Croix, respectively. St. Croix is currently in the process
of upgrading parts of its system to operate at 69 kV (WAPA 2010). Underwater cables
interconnect St. Thomas with St. John and some of the immediate surrounding islands. The
distribution systems are typically operated at 13.8 kV (WAPA 2010). Total losses (technical and
non-technical) in fiscal year 2009 were estimated at more than 13% on St. Croix, while losses on
the St. Thomas/St. John system were estimated at 6% (WAPA 2010)."!

In addition to power generation, WAPA is responsible for production of desalinated water. Four
multiple-effect distillation (MED) units are located on St. Thomas, and four are on St. Croix.
Currently the MED desalination units operate by extracting steam from the steam turbines. An
estimated 10% of the energy from steam boilers is used to desalinate water (WAPA 2011a). As
part of a planned transition to reverse osmosis (RO) desalination, a pilot RO facility has been
installed on St. Croix and is operated under contract to WAPA. This system provides about half
the total potable water required for St. Croix. WAPA plans to deploy additional RO units in the
future, but again no explicit timeframe has been established. Historically, WAPA relied on large
water catchment basins as a source of water; however, these basins have deteriorated with age
and are no longer in use.

Oil for power generation and desalination is supplied by the HOVENSA oil refinery, a
partnership of the Hess Oil Virgin Islands Corporation and Petroleos de Venezuela, located on
St. Croix.'* Fuel from HOVENSA is typically below U.S. market prices due to its location on
St. Croix as well as contractual agreements between the USVI government and HOVENSA
(WAPA 2010). The modestly reduced fuel price for WAPA from HOVENSA, as well as the

" Technical losses include, for example, line losses; non-technical losses include losses due to thievery.
12 One of the largest oil refineries in the western hemisphere, HOVENSA, maintains its own independent power and
freshwater supply and is not considered an energy consumer in this analysis.



presence of a major oil refinery in the USVI, alleviates the isolation that many islands experience
when acquiring oil. However, WAPA and USVI consumers are still subject to the price volatility
of the market and are not sheltered from increasing oil prices over time. The historical blended
fuel price for WAPA and the fuel price component of the typical USVI electricity bill [i.e., the
levelized energy adjustment clause (LEAC)] are shown in Figure 2. Clearly, higher oil prices
lead to higher electricity prices. In addition to the LEAC, utility rates are made up by a standard
customer charge, energy charge, and a payment in lieu of tax surcharge (VI PSC 2011).
However, these variables remain fixed between rate cases. In 2008, LEAC averaged 75%—85%
of the average residential retail power bill (VI PSC 2011).
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Figure 2. Historical blended Virgin Islands Water and Power Authority fuel price and levelized
energy adjustment clause

Source: WAPA 2011a

Note: LEAC may not always precisely track the volatility of the oil price. Differences may result from principal and
interest payments on fuel-related indebtedness, fuel hedging costs, and historical true-ups that may result from
volatility that occurs between LEAC adjustments (WAPA 2011b).

2.2 Electricity Consumption in the USVI

For the period 2005 to 2009, WAPA retail customers increased modestly to about 54,000. Retail
sales also increased through 2007 before falling in 2008 and 2009 (Figure 3). Decreased
consumption observed in 2008 and 2009 is believed to have been a function of price elasticity as
the oil price spikes of 2008 resulted in electricity rates on the order of $0.50/kWh for the USVI
consumers. Barring widespread deployment of energy efficiency or distributed power capacity,
consumption is expected to recover and trend upwards again in the coming years (WAPA 2010;
RW Beck 2010).
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Source: WAPA 2010

Historically, the largest single electricity consumer in the USVI has been the government. In
2009 the government sector was estimated to constitute about 14% of WAPA revenues (WAPA
2010). Outside of the government, the largest individual consumers consist of hotels serving the
tourism industry, retail centers, and industrial users (WAPA 2010). By sector, residential loads
constitute the greatest share of retail sales, followed by large commercial and industrial users,
government, and the small commercial sector (Figure 4). Public services including street and
highway lighting constitute approximately 2% of WAPA’s retail sales (WAPA 2010; VIEA
2010).
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Figure 4. Retail electricity consumption by sector



Energy intensity by sector ranges from 470 kWh/month for residential customers to
approximately 1,200 kWh/month for small commercial users. Usage ranges from

21,000 kWh/month to 180,000 kWh/month for large commercial and industrial consumers. Total
per capita electricity consumption, including WAPA losses and water production, is estimated to
be the equivalent of 8,000 kWh/person/year (WAPA 2010).

2.3 Current Policy

2.3.1 Act7075

There has been growing recognition that reduced fuel imports, increased fuel diversity, and
greater energy independence are important to the long-term economic strength of the USVI. The
territory has engaged this issue in various ways. At the territorial legislative level, Senator Louis
Patrick Hill introduced and the legislature passed Act 7075 in 2009 (VI Senate 2009)." This
major energy bill was signed into law by Governor de Jongh in July 2009 (VI Governor 2009). It
includes an array of provisions affecting energy policy throughout the USVI. Most importantly,
it seeks to promote an organized transition to renewable energy as well as the widespread
deployment of energy efficiency technology, efficient transportation, and solar water heating
(SWH) systems. Act 7075 focuses on building knowledge through resource assessment, utility
planning, and workforce training. It also authorizes the provision of incentives for solar and wind
energy, authorizes net metering, and seeks to reduce institutional and regulatory barriers to
deployment of renewable energy technology. SWH is mandated for all new construction and
government buildings, and a territory-wide renewable energy standard (RES) has been
established.'*

2.3.2 Virgin Islands Energy Office Policies and Recovery Act Programs

Along with Act 7075, the Virgin Islands Energy Office (VIEO) (i.e., the governor’s energy
office) has been working to identify a comprehensive set of strategies and actions that the USVI
can take to reduce fossil fuel imports, reduce energy costs, increase efficiency, and promote
clean energy. Building on its long-term programs, the VIEO has also leveraged more than

$32 million in American Recovery and Reinvestment Act (ARRA) funds to support a diverse
portfolio of rebates, grants, and a revolving-loan program for distributed energy efficiency and
renewable energy technology (VIEO 2011) (Table 3). A nearly 80% boost in discretionary grant
program funding in 2010 enabled the VIEO to award nearly $1 million to local schools,
churches, community foundations, youth organizations, and other non-profits for energy
efficiency and renewable energy projects aimed at reducing their energy use and lowering their
utility bills (EDIN-USVI 2011). Grant recipients are investing in a variety of energy efficiency
and renewable energy technologies, including wind, solar photovoltaics (PV), SWH, LED
lighting, compact fluorescent lighting, day-lighting, solar outdoor lighting, insulating radiant
barriers, and high-efficiency air-conditioning (VIEO 2011). VIEO has also undertaken efforts to
collect improved wind and solar resource data and identify opportunities to reduce fuel
consumption and increase efficiency in the transportation sector.

" The USVI has a unicameral legislature consisting of a 15-member senate.

'* The RES established in Act 7075 requires 30% of peak generating capacity to be from renewable energy
technologies by 2025 and includes language that requires a continued increase in renewable energy capacity until
more than 50% is from renewable energy technology. The RES is currently being implemented by VIEO and PSC in
conjunction with WAPA.



Table 3. American Recovery and Reinvestment Act of 2009: USVI Funding by Program

Program Description Funds Allocated
(Millions $)

State Energy Enhance existing funding for energy efficiency $20.7

Program and renewable energy programs. '

Weatherization Augment existing weatherization efforts in the

Assistance Program islands, targeting low income families; $1.8

expected to weatherize nearly 450 homes.

Energy Efficiency Develop, promote, implement, and manage

Community Block Grant local energy efficiency programs. 222

Energy Efficiency Consumer rebates for ENERGY STAR®

Appliance Rebate Grant appliances, reducing energy use and saving $0.1
money for families.

Total $32.2

Act 7075 and the various short- and long-term programs of the VIEO have resulted in major
steps forward for the USVI. These activities represent the beginning of a transition away from
petroleum-based power generation and toward a clean, efficient, and renewable energy future.
ARRA-funded VIEO activities have also supported a burgeoning renewable energy economy by
attracting private sector business investment, helping to train a USVI energy workforce, and
increasing consumer familiarity with new technology. However, it remains to be seen whether
this momentum can be maintained as ARRA funding diminishes. Continued policy and program
development are likely to remain important.

2.4 New Policy Opportunities

New policy opportunities currently being discussed in the USVI include some form of
decoupling, which refers to breaking the link between utility revenues and consumer
consumption (i.e., utility revenues are determined by costs as opposed to retail sales), reduction
or elimination of tariffs on imported energy efficiency and renewable energy equipment, the
adoption of a tropical building code, review and refinement of the territory’s interconnection
standards for distributed generation, and consideration of a possible feed-in tariff (FIT), which
would provide a fixed payment and guaranteed interconnection for all eligible distributed
renewable energy.

In principle, decoupling would eliminate the utility incentive to sell more electricity in order to
recover fixed costs. It could also be designed to allow the utility to engage directly in promotion
of energy efficiency either via outreach, education, and financing or even potentially as an
energy service company (ESCO)."” If decoupling were implemented, detailed third-party
auditing of expenditures and revenues with periodic “true-ups” would likely be necessary.
Moreover, decoupling policies typically need to be structured with care if they are to continue to
incentivize the utility to increase supply-side and operational efficiency. Nevertheless,
decoupling may be important for the long-term viability of WAPA, as energy efficiency and
distributed generation could potentially reduce demand for conventional utility-scale generation.

1> ESCOs provide energy consulting and management services. Often they invest in cost-saving efficiency
technologies, and then as energy consumption diminishes, they rely on consumer savings to earn a return on their
investments while passing a portion of the cost savings on to the consumer.
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Import tariff reductions on renewable energy equipment (e.g., solar water heaters or solar PV
modules) and FITs could provide greater economic incentives to pursue renewable energy
technologies and ultimately increase private sector interest in clean energy projects. Reducing or
eliminating tariffs would be expected to result in an incremental cost reduction for clean energy
technologies but might also reduce government revenues. In contrast, a FIT operates by
providing a guaranteed payment for all renewable power generation and is typically open access
with interconnection guaranteed, within predetermined limits. A well-designed FIT could also
provide enhanced market certainty and stability. At the same time, FIT cost containment and
capacity limits are likely to be necessary in the USVI where budgets and the ability of the grid to
take on high penetrations of renewable energy are limited. In addition, regular review and
updates of island-specific technology and project cost estimates would likely be necessary to
minimize the risk of developers extracting excessive profits from a particular FIT

payment scheme.

An enforced tropical building code would help increase the use of technology and design
standards that are in line with state-of-the-art knowledge regarding energy efficiency in the
specific climatic conditions of the USVI. Refined interconnection standards could clarify
required rules and regulations, ultimately facilitating the interconnection process while also
ensuring that distributed renewable projects pay their requisite share of WAPA fixed costs and
are not cross-subsidized by the remaining WAPA customer base.

2.5 Policy Challenges

To stimulate widespread, significant deployment of clean energy technologies, a robust,
comprehensive set of energy policies is often required. Such a suite of policies will typically
include measures that address economic, financing, regulatory, environmental, permitting and
siting, and other barriers. Ongoing policy discussions today are focused on many of these topics.
However, without a truly comprehensive policy suite, individual barriers may stall widespread
deployment of efficiency and renewables, even when many of the other policy elements are in
place. For example, insufficient interconnection standards can halt distributed generation
renewables even when such projects are economically viable (Rose 2010). Similarly, utility-scale
renewable energy projects can be delayed and result in higher costs because of inadequate siting
and permitting policies, which may result simply because standards and protocols for new or
emerging energy technologies have not yet been established.

The challenge for policymakers, advocates, and government in the USVI today is to work to
continue to develop the territory’s policy portfolio to remove persistent barriers. Addressing
policy at all levels, including economics and financing, standards and regulation, permitting and
siting, among others, will likely be necessary if the USVI is to achieve their desired reductions in
oil-based power generation. The following specific policy challenges provide some examples of
the need for continued policy development at multiple levels. These examples are not
comprehensive but are intended to highlight a few of the barriers that persist today.

One of the most significant remaining challenges is in clarifying and implementing existing
legislation. This challenge is particularly critical with respect to the RES that was established in
Act 7075. For more than two years USVI regulators, WAPA, and the government have struggled
to reach consensus on an RES policy that meets the requirements of the statute while also
matching the needs and priorities of WAPA and consumers. To date, the substantive issues have
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focused on how to achieve the goal of moving
toward renewable energy without generating
negative impacts for consumers. Minimizing
administrative costs, defining eligible
resources, managing and tracking compliance,
and clarifying the legislative language are
also concerns. Without clear rules and
direction, project development activities and
potential investments that could reduce USVI
oil consumption are on hold as investors wait
for final guidance to determine actual market
demand and project feasibility.

Increased clarity around other critical policies
would also be valuable to facilitate project
development. At present, there is significant
uncertainty around the legality of distributed
generation third-party financing models used
elsewhere in the United States (for additional
information on third-party financing, see Text
Box 1). This issue is of particular concern in
the USVI because many consumers lack the
ability to self-finance capital-intensive
distributed generation projects. At the same
time, the high retail electricity rates in the
USVI suggest that behind-the-meter (i.e.,
systems that offset retail electricity
consumption) distributed generation could
prove to be an economically attractive
alternative to conventional oil-fired power
generation. Opening the USVI to third-party
financing, which eliminates initial cost
barriers, could significantly improve the
ability of USVI residents to adopt distributed
generation technologies. Such trends have
been observed throughout the industry
(Kollins et al. 2009) and in California where
the emergence of third-party financing has
opened up new market segments for solar PV
among younger, middle income consumers
(Hoen et al. 2011).

Resolving the persistent challenges associated
with interconnection and net metering and
establishing fair consumer charges for net-
metered customers is also an important first
step. Without greater clarity among third-
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party financing schemes and interconnection standards, successfully developing a robust
distributed generation sector is likely to remain a challenge, and the resource potential of
distributed generation may be left untapped.

Siting and permitting policy barriers also present challenges to new renewable energy projects.
Current barriers affect permits for resource data collection efforts as well as siting of actual
projects. Today, permits must be acquired from a handful of government entities, each operating
independently and including, in some cases, Coastal Zone Management, the Department of
Planning and Natural Resources, and the local government. In many cases, specific
environmental protection standards and potential mitigation strategies as well as basic insurance
and contractual requirements have not yet been established. The absence of clear policies on
these types of issues is likely to result in delays and greater costs as indecision by government
agencies and regulators, or in some cases litigation, extends development lead times. Absence of
clarity around siting and permitting requirements has already resulted in significant delays (more
than 12 months) in the installation of meteorological towers for wind and solar resource data
collection that are critical to financing utility-scale wind projects and conducting analysis of
potential grid and operational impacts from deployment of variable output wind and solar
energy.

Decision-making processes that are based on a single or multiple non-representative metrics can
also present barriers to renewable energy projects. When such processes are embedded in
formalized procedures, policy solutions may be necessary. For example, WAPA generation
investments rely on the ability of an alternative to compete with current “avoided costs”—
largely, the assumed fuel cost looking forward. In the USVI, however, an emphasis on avoided
costs can result in suboptimal outcomes because minor errors in future fuel price estimates,
which are highly uncertain, can dramatically skew the perceived economic viability of potential
alternative generation resources. Policy can help to resolve these types of challenges by requiring
decision-making processes that are multi-faceted and take into consideration an array of metrics.
Identifying such single variable decision-making processes can be difficult, as such conditions
are not always immediately obvious. Nevertheless, when brought to light, it is important to
recognize their impact and adjust formal procedures to better reflect the full array of values held
by stakeholders.

Additional challenges discussed here emphasize the importance of policy consistency and
reliability to grow long-term market confidence and provide the requisite decision-making tools
for policymakers. Inconsistent policy (i.e., policies requiring frequent renewal or extensions) or
policy that results in inconsistent levels of funding for technology deployment has a tendency to
induce boom-and-bust cycles. Such cycles can actually discourage long-term investment and
local workforce training and development. If such policies and funding are tied to data collection
and analysis efforts, they can also result in knowledge gaps that leave policymakers poorly
informed when new policy is proposed. By designing policy to be in place for multiple years,
investors and businesses can adapt and develop business models for their given situation.
Businesses are also more likely to invest in and train local capacity to support their work when
the market is perceived to provide a consistent, sustainable level of local demand (Lantz et al.
2010). Consistent data collection and analysis also helps to provide continuous local market
intelligence and offers a more robust understanding of market conditions, which are critical
factors for policymakers seeking to address persistent barriers or emerging market conditions.
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3 Developing a Strategic Energy Road Map for the USVI

The primary goal of this effort was to develop a road map detailing the path forward to achieve
the USVI’s 60x25 goal.' In conducting such an analysis for island communities, many of the
issues observed in the continental United States are magnified. Factors including available land,
topography, and grid integration are of greater importance in an island setting. In addition, social
or environmental barriers to a specific technology may eliminate its potential when there are a
limited number of sites for development.

The results presented here do not identify or quantify all power system or rate impacts.'” In
addition, they are not intended to be prescriptive. Instead, this work and supporting analy