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Hawaii Wind Special Conditions
WHY SMALL WIND?
HAWAII’S CLEAN ENERGY AMBITIONS
Hawaii has garnered itself a reputation as a hothouse for the development and deployment of clean energy technology. As the
most fossil-fuel dependent state in the US, and one of the states most gifted with renewable resources (sun, sea, wind and
geothermal), the case for a rapid clean energy transformation here is remarkably strong. There is both a pressing need and a
massive potential, a fact which has galvanized local politicians, and attracted the interest of the US federal government.
As a result, Hawaii has been provisioned with an increasingly favorable business and regulatory environment for the development
of renewable energy opportunities, under the auspices of the groundbreaking Hawaiian Clean Energy Initiative (HCEI). The
State has an extremely ambitious State renewable energy, through the HCEI, with the Hawaii Public Utilities Commission (PUC)
committed to delivering a 40% segment of electricity demand from renewable sources, by 2030. That is to build upon a 30%
reduction in energy consumption through energy efficiency measures.

WHY SMALL WIND IN HAWAII?
Small wind (defined here as electricity generated from wind turbines of less than 100 kW capacity) is a distributed clean
energy technology well-suited for stand-alone and grid-tied residential, commercial and rural deployment. It can also serve as
a fundamental pillar of an holistic distributed generation (DG) micro- or nano-grid solution. Wind power and solar PV generation
are mutually complementary in their production profiles, and much of the remaining supply/load mismatch can be mediated,
using micro-grid technology, by small-scale energy storage in battery arrays (or connected electric vehicles).
While the national US market for small wind turbines has stalled in the last 2 years (as uncertainty over federal ITC’s has
continued) long-term growth potential remains high. That is especially the case in markets with historically expensive utility
rates – such as Hawaii – which serve to underpin attractive payback periods for small wind. This potential is enhanced by the
coupling of Hawaii’s generous State incentives and supportive regulatory environment to a readily available, and adequatelyranked, wind resource. But there are several other factors unique to Hawaii which may accelerate the deployment of small wind.

POLITICS – BIG WIND, THE INTERISLAND CABLE AND A RE-EMPHASIS ON THE COMMUNITY
The demanding target set out in the HCEI encouraged the State to put forward a plan for a strategic interisland energy network.
This sought to balance the mismatched energy demand and renewable resource supply of Hawaii’s separate islands, by
connecting significant new utility-scale generation to the main urban centers on Oahu. This strategy has suffered a setback,
however, over the last couple of years, when the plans for significant deployment of ‘Big Wind’ (wind farms of 1-2 MW turbines
each, scaling to 200-400MW of capacity) met with considerable local opposition, on the islands of Lanai and Molokai.[1]
As a result there is an increased emphasis on deploying local DG energy solutions, within urban areas of consumption, by the
State government. Small wind is increasingly seen as a vital and complementary partner to Hawaii’s considerable small-scale
solar PV deployment – one that provides a politically more acceptable means for moving forwards on achieving the State’s
renewable energy potential.

Why Small Wind?
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UNIQUE RESOURCE POTENTIAL
As an archipelago strung out in the mid-Pacific, with prevailing north-easterly trade winds, Hawaii has a generally good wind
resource. Its distribution, however, is much more variable than is typical in many wind-resource rich states on the mainland US.
With its disparate collection of mountainous islands, with varying geographies and terrains, Hawaii’s wind potential has required
careful mapping and modeling.[2]
725000

800000

157°0'0"W

875000

156°0'0"W

155°0'0"W

Mean Speed at 50 m
mph

22°0'0"N

2400000

Ni'ihau

O'ahu
"
)
"
)
"
)

"
)"
)

"
)

#

"
)

"
)

m/s

< 12.3

< 5.5

12.3 - 13.4

5.5 - 6.0

13.4 - 14.5

6.0 - 6.5

14.5 - 15.7

6.5 - 7.0

15.7 - 16.8

7.0 - 7.5

16.8 - 17.9

7.5 - 8.0

17.9 - 19.0

8.0 - 8.5

19.0 - 20.1

8.5 - 9.0

20.1 - 21.3

9.0 - 9.5

> 21.3

> 9.5

21°0'0"N

Moloka'i

21°0'0"N

2325000

950000
2475000

650000
158°0'0"W

22°0'0"N

575000

2400000

500000
159°0'0"W

Maui

"
)

2325000

2475000

425000
160°0'0"W

Kaua'i

Lana'i
"
)

#
Kaho'olawe

#

2250000
20°0'0"N

20°0'0"N

2250000

Pacific Ocean

Hawai'i

"
)

0

City

County Boundary

Volcano

Water Body

0

12.5

25

12.5

50

75

25

75

100
Miles

Major Road

159°0'0"W

425000

500000

158°0'0"W

575000

19°0'0"N

19°0'0"N

Projection: UTM Zone 4, WGS 84
Spatial Resolution of Wind Resource Data: 200 m
This map was created by AWS Truewind using the MesoMap system and historical weather
data. Although it is believed to represent an accurate overall picture of the wind energy
resource, estimates at any location should be confirmed by measurement.

160°0'0"W

350000

2175000

100
Kilometers

50

157°0'0"W

650000

725000

156°0'0"W

800000

2100000

2175000

"
)

Key to Features

#

2100000

Wind Speed Map of Hawaii at 50 Meters

350000

155°0'0"W

875000

950000
Hawaii_FINAL_SPD50m_26July04.mxd

While much of the onshore wind resource is ranked as only Class 1 (less than 6.5 meters per second (m/s)), it is important to
note that Hawaii’s high utility rates make small wind economic, even at these relatively low wind speeds. It is also worth noting
that the larger-scale maps of wind resource can underestimate the channeling and blocking effects of local terrain. Wind speeds
can be locally enhanced in valleys and gullies, on the ridgelines of mountains and on exposed coasts. They can also be lowered
in the lee of topographical features, such as relic volcanic cones.
Because of these local topographic effects, Hawaii has been designated as a Special Wind Region in the International Building
Code, which is used by engineers to determine structural provisions for extreme winds.[3] That makes detailed local resource
mapping essential to determining an accurate picture of generation potential.

FAVORABLE ECONOMIC WIND
In addition to Hawaii’s wind resource being unique within the US, thanks to its island geography, the economics of the local
energy market is also very distinctive – and for the similar geographical reasons. Because of its location, and lack of fossil fuel
resources, Hawaii still relies on oil-fired power stations (burning expensive imported low-sulfur fuel oil) for the generation of the
majority of its electricity. Consequently utility rates remain the highest in the nation.
In 2012, state-wide average residential rates were around 36 cents per kilowatthour (¢/kWh), and 34 ¢/kWh for commercial
customers.[4] These rates vary for each island, ranging from 32 ¢/kWh for Oahu, 35 ¢/kWh for Maui, 42 ¢/kWh on Hawaii
Island, up to 44 ¢/kWh on Lanai in 2011, for residential customers. As a result, with installed costs for small wind turbines
around the $3-$6 per watt of installed capacity, even marginal Class 1+ wind zones (around 6.5 m/s) have been found to be
economic here. A study by the NREL of 4 small wind turbines from 2kW to 10kW found that simple payback on costs could be
as low as 12 years, for a site on Oahu at prevailing rates.[5]
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PERMITTING AND REGULATIONS MORE PROBLEMATIC
Recent national efforts to adopt certification for small wind (by the Small Wind Certification Council (SWCC) and the North
American Board of Certified Practitioners (NABCEP ) and standardize the electrical standards (Art. 694 added to the NEC in
2011) have improved the prospects for wider adoption of small turbines.
But one remaining regulatory hurdle lies with local zoning and permitting for erecting turbines. Here, Hawaii’s approach locally
have been less supportive. Permits from zoning ordinances can be time-consuming, and have been estimated to rule out
turbines in up to a third of applications.[6]

INTERCONNECTION SIMPLIFIED
Because of the recognition of the need for an increased role for renewable DG, the Hawaii PUC has pushed for a simplified
process for connecting such systems to the grid. This has been codified through Rule 14H for the HECO group of island utilities.
Small and micro-scale systems are favored in the interconnection process, with systems less than 10 kW capacity guaranteed a
Simplified Interconnection (provided the capacity added will not exceed 15% of the local line peak load, or that or voltage flicker
or overload does not lie outside of the IEEE519 limits).
That allows the installer to avoid a time-consuming and expensive Interconnection Requirements Study (IRS). Systems rated at
10kW or higher can also avoid an IRS if the inverter is less than 250kW, if they meet the requirements of IEEE1547/ UL1741, and
if the connection is compatible with the local line configuration. The PUC has also allowed for DG systems of less than 250kW to
be connected without the need for costly SCADA controls.
These combined measures, which considerably ease the installation process of small wind systems, have led to the Interstate
Renewable Energy Council (IREC) to give Hawaii a ‘B’ grade, when rating State interconnection policies in 2011.

AVOIDING ENVIRONMENTAL AND CULTURAL COSTS
One local factor which has made the installation of larger turbines problematic in Hawaii has been the siting of a number
important archaeological and conservation sites across the islands. The island of Maui, for example, is home to four threatened
and endangered species: the Hawaiian Petrel, Newell’s Shearwater, Nene, and Hawaiian Hoary Bat. This has required special
measures, such as First Wind’s development of Habitat Conservation Plans, at its Kaheawa, Kahuku and Kawailoa Wind Projects.
Because small wind turbines have much lower potential impact on wildlife, due to their smaller swept areas and lower heights –
and also because of their preferential deployment in more urban areas – such environmental cost considerations are likely to be
non-existent. There is also the avoidance of aggravating local communities, who (as the Lanai case demonstrated) can readily
become anti-wind where environmental or cultural resources are threatened. This is another reason to think that small wind will
be favored locally, relative to the larger wind farm installations common on the mainland,in the future.

CONCLUSION
The special conditions described here reinforce the need for a distinctive focus to wind energy generation in Hawaii. In general,
they also make a compelling case for a larger role for small wind in the State. Given Hawaii’s strong commitment to achieving
its demanding RPS target, and the need to exploit resources at the residential/ commercial-scales, as well as utility-scales, it
seems likely that Small Wind will see a significant ramp up going forward. R. P. Delio & Company is actively working to enable,
and to participate in, this next phase in Hawaii’s clean energy transformation.

Why Small Wind?
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See R.P. Delio position paper ‘Moving forward on hawaii’s renewable potential’ for more discussion on interisland cable at
http://www.rpdelio.com/sites/default/files/documents/moving_forward_on_hawaiis_renewable_potential_080612.pdf

[2]

See AWS Report ‘Wind Energy Resource Maps of Hawaii’ for more detailed overview, found at
http://hawaii.gov/dbedt/gis/data/hawaii_wind_mapping_report.pdf

[3]

See Martin & Chock presentation ‘Micro-zoned Design Maps of Topographic Wind Effects and Exposure in the State of Hawaii Building
Code’ for more details, found at http://martinchock.com/_library/documents/papers/hawaiistatebuildingcodewindprovisions.pdf

[4]

See EIA Table ‘Average Retail Price of Electricity to Ultimate Customers by End-Use Sector’ found at
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a

[5]

See NREL report ‘Kaneohe, Hawaii Wind Resource Assessment Report’ found at http://www.nrel.gov/docs/fy12osti/53430.pdf

[6]

Reference to quote ‘..Poor or absent permitting practices thwart an estimated 33% of all potential wind turbine installations’ in Technology
Assessment ‘Small Wind Turbines’ produced by Hawaii Renewable Energy Development Venture, to be found at
http://www.hawaiirenewable.com/wp-content/uploads/2009/12/4.-Small-Wind.pdf
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Business success is not measured by the executive team’s ability to imagine a winning corporate strategy, but by their ability
to implement that strategy through innovative cross functional initiatives, employing projects to realize these new business
capabilities. By partnering with R.P. Delio & Company companies benefit from the focus and attention that can only come from
a small privately held consultancy, committed to Engineering Program Success. We understand the challenges organizations
face when implementing transformational change. Our client’s success is achieved through our ability to deliver stakeholders
alignment on strategy, initiatives, and scope across the entire portfolio. We bring an unwavering commitment to analytical quality
control, crisp communication, the integration of risk management and our strength in construction estimating.
Our focus is on the development and delivery of a programmatic approach to project delivery at the intersection of renewable
energy, public policy, and electrical utility. We are highly selective in the markets we enter, and leverage being one of the
only privately held firms that can bring a global reach and a local understanding. We believe the challenge for executives
is in the planning, not the executing. Our activities span the full spectrum of facility, technology, process and design. By
understanding relationships and applying entrepreneurship, our vision is helping to build a cleaner, leaner, greener,
brighter better world.
Here is where we add significant value. We help leading companies drive business transformation by providing industry
leading utility integration renewable energy program management and project development consulting services,
methods, financing and tools. We’ve been engaged in some of the largest, highest profile and most effective renewable
energy business transformation programs in US history. You can rely on us to help you develop a well-crafted strategy and
drive a well-executed plan.
CONTACT US

SOUTH PACIFIC MAILING ADDRESS

NORTHEAST USA MAILING ADDRESS

Contact.Us@rpdelio.com
1-203-917-2360
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