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Energetically Celebrating Learning! 
Whether it's burying a time capsule, 

baking apple crisp in a solar oven, or 
discovering how renewable energy re­
sources can generate electricity, teach­
ers and students on the Big Island have 
been busy energizing their classrooms. 

(Left) Teacher Holly Carr, flanked by 
colleagues Nancy Matsukawa and Nancy 
Hunter, check the temperature of a card­
board solar oven (it reached 250•F). 

At a one-credit class, "Fun with the 
Sun," held in Kealakekua in January, the 
teachers learned how to introduce solar 
concepts to their own students. 

After building working solar ovens from 
shoeboxes, foam meat trays and foil, the 
group took advantage of a brilliantly sunny 
Saturday to experiment In addition to 
ovens large and small, food dryers, water 
heaters, and photovoitaic devices pro­
vided data on electrical and thermal appli-

cations of sunshine. 
(Center) Kealakehe Intermediate 

School seventh grader Andy Akana 
spad911 some soil over a time capsule in 
observance of National Energy Educa­
tion Development (NEED) Week, March 
15-19, in Hawai'i County. 

The students, who are members of the 
National Junior Honor Society's NEED 
Committee, persuaded Mayor Stephen 
Yamashiro to issue the official proclama­
tion and attend the time capsule cer­
emony. The team also established an 
energy resource center in their school 

library, broadcast energy tips on radio, 
produced a play, and prepared a school 
energy newsletter. Science teacher Mike 
Swangel is their !acuity sponsor. 

(Right) Irene Kozohara and Gayle 
Hatada, teachers at Keaukaha Elemen­
tary in Hila, discover how a muscle-pow­
ered flashlight works at a January in­
service workshop, "Energy in Action I" The 
session included a briefing on energy use 
in Hawai'i, the potential of renewable re­
sources, and hands-on experience with 
simple turbines and energy toys. 

To request a similar workshop, Big Is­
land teachers should call DBEDT's Hawai'i 
Energy Extension Service in Hila, 933-
4589. The energy extension is also the 
island's contact for the NEED program, 
and has many of NEED's activities and 
educational games, along with other cur­
riculum aids, in its reference library. Credit 
courses such as "Fun with the Sun" are 
offered periodically by the energy exten­
sion service, in cooperation with the Uni­
versity of Hawai'i at Hila. -> 
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Rain or Shine, Solar's Fine in Hilo 

As the song goes, "Hila's such a rainy 
old town .... " 

Aithough Hila's wet reputation hasn, 
earned it recognition as the Solar Capital 
of the Pacffic, solar water heating sys­
tems work great here .. .imagine how well 
they work in neighborhoods with "better" 
solar resources! 

Like mostfolks, it took my family awhile 
to get around to buying a solar water 
heater. Luckily, by the time we had the 
money ready, the State tax credit in­
creased to 35%. (This is the highest in the 
U.S., and is at least partly responsible for 
Hawai'i having the most solar heaters per 
capita.) 

When we first bought our home, among 
the things I looked for was solar access. 
Would the roof be suitable for solar collec­
tors? Would neighbors' trees cast incon­
venient shadows? 

As it turned out, our home was perfectly 
oriented for solar equipment The roof 
sloped south at a good angle (roughly 
equal to our latitude; 20• or 25• is fine in 

Good Angle, No Shadows 

Hawai'i) and it was exposed to the sun for 
nearly all of the day. 

Shading is a serious consideration. The 
most critical period is 9:00 a.m. to 3:00 
p.m. Although collectors certainly can 
pick up heat at other times, the sun is 
comparatively low in the sky and sun­
shine will hit your collectors at a slant; 
much will be reflected instead of absorbed. 

Since we do live in Hila, which aver­
ages 130" of rain annually at the airport 
and gets wetter as you move inland, we 
had a fairly large system installed. It 
consists of two 4'x1 0' Sun Earth collectors 
and a 120-gallon Ruud tank, plus a pump 
and various valves. The 80-sq. ft. collec­
tor area guarantees that when the sun 

By Andrea Beck 

STEADYI Curt helps slide the collector 
panels up to our roof. 

does shine, we'll catch those rays; the 
large tank gives us the capacity to store 
the hot water if the good weather doesn, 
last. 

Our system, purchased from Big Island 
Solar, was installed neatly in a day and a 
haij by Drainpipe Plumbing. Solar deal­
ers in Hawai'i generally have good repu­
tations, and the equipment is reliable, so 
it'll be hard to go wrong when you make 
your own solar purchase. Do shop around, 
and consider buying from a member of 
the Hawai'i Solar Energy Association, 
since they are established businesses 
with good track records. 

We have a four-person family. Besides 
myself, there's my husband, Curt; our 
son, Robert Alex, 1 0; and our daughter, 
Angela, who just turned 7. 

Typical Hawai'i residents use 15 to 20 
gallons of hot water daily for personal 

purposes (showers, shaving, and so on). 
Dishwashers usually demand 15 gallons, 
and a good rule of thumo tor the laundry 
is to add another four gallons of hot water 
per person every day. 

Adding that up, we estimated that our 
family required between 91 and 111 gal­
lons of hot water daily. Call it 100gallons. 

Since Hila's a cloudy area, we followed 
the State DBEDT Energy Division guide­
lines to size the collectors: 3/4of a square 
foot of collector for every gallon of hot 
water we wanted. That would be 75 sq. 
ft.; the 80 sq. ft. we bought is nearly 
perfect. (In sunny areas, you'd only need 
112 sq. ft. per gallon.) 

The second sizing question was, how 
big a storage tank to get? The State 
suggests a range of 1.4 to 2.2 times the 
amount of hot water we wanted. A 120-
gallon tank is on the small side, but it's the 
biggest available. It is possible to have a 
two-tank system, but they take more space 
than we had. 

Undersizing the tank is dangerous: hot 
water is corrosive, and can cause leaks. 
Every tank has a protective anode rod 
inside it, which corrodes first, sacrificing 
itself to safeguard your tank. Once the 
anode is gone, though, the tank is the 
prime target. 

If the water in your tank stays below 
14o•F, your anode should last at least as 
long as the tank warranty (usually five 

Corrosive Hot Water 

years). Between 140• and 150•, the 
corrosion rate doubles, and it keeps dou­
bling every 1 Odegrees, according to local 
solar professionals. 

If tank temperatures are consistently 
high, the anode can be eaten away in two 
or three years. (it can be replaced;check 

CONTINUED on page 4 
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Report Fo~uses on Energy Initiatives 
The 1992 Energy Resources 

Coordinator's Annual Report (ERG) is 
now available and being distributed 
through the Dept. of Business, Economic 
Development & Tourism's (DBEDT) En­
ergy Division and the county Energy Ex­
tension Service (EES) offices. The ERG 
Report is free of charge and an excellent 
energy resource compendium for students 
and the public. 

The report outlines the progress of vari­
ous energy initiatives and programs un­
dertaken in the State of Hawai'i during 
calendar year 1992. Areas of focus in­
clude energy planning, alternate energy 
development, energy conservation, trans­
portation, communication and education, 
and energy emergency preparedness. 
There is also a detailed appendix section 
featuring international, national, and local 
energy resource data. 

"Energy conservation is perhaps the 

CJ'ransitions 
Securing Hawal'l's Future Through 

Energy Diversity 

published by 

State of Hawai'i 

Department of Business, 
Economic Development 

& Tourism (DBEDT) 

Maurice H. Kaya, 
Energy Program Administrator 

Andrea T.G. Beck, Editor 

Financed by 
U.S. Department of Energy 

Grant # DE·FG49-BOCS69093 

Inquiries should be directed to: 

Transitions Editor 
Hawal'l Energy Extension 

Service 
99 Aupunl St., #214 

Hllo, HI 96720 U.S.A. 

Telephone: (BOB) 933·455B 
Fax: (BOB) 933-4602 

TRANStTIONS, issue # 40 

most cost-effective and readily available 
energy alternative for Hawai'i," notes 
DBEDT Director and Energy Resources 
Coordinator Mufi Hannemann. 

"The development of our indigenous 
sources of electric power depends upon 
increased commercialization and eco­
nomic competitiveness of renewable re­
sources. The Hawai'i Energy Strategy 
program will pave the way for develop­
ment of important recommendations and 

new initiatives designed to ensure that 
Hawai'i's people will be served by de· 
pendable, efficient and economical en· 
ergy systems to increase energy se~­
sufficiency and securrty." 

For a copy of the 1992 ERG Report, 
contact any of the following offices: 

DBEDT Energy Division: 5B7·3BOO 
Hawai'i EES Office: 933-455B 
Maui EES Office: 243-7735 
Kaua'i EES Office: 241·6390 -> 

DIG IT!-Major ocean thermal energy conversion (OTEC) projects are underway at the 
State's Natural Energy Laboratory of Hawal'l Authority (NELHA) Keahole Point facility. 

On March 16, DBEDT Director Mufl Hannemann joined a host of VIPs at the 
groundbreaking ceremony for a dosed-cycle OTEC plant, which will be the first to be built 
using aluminum alloy Roll bond® heat exchanger plates. The 10G-kw (gross) demonstra­
tion plant Is a joint project of the State of Hawal'l and a planned consortium of Hawaiian 
Electric Company, Makai Ocean Engineering, and Alupower, a U.S. subsidiary of Alcan 
Aluminum Ltd. of Canada. 

Wielding shovels are (l·r) Sen. Richard Matsuura, Alupower president James J. Jack· 
son, Gov. John Waihee, NELHA executive director Clare Hachmuth, Hawal'l County Mayor 
Stephen Yamashiro, Hannemann, and the Reverend Dr. Henry K. Boshard. 

Also at NELHA, a dedication was held on April 16 for a newly-completed open-cycle 
OTEC experimental facility. Coordinated by the Pacific International Center for High 
Technology Research (PICHTR), the 21D-kw (gross) plant Is expected to net 40-60 kw and 
operate until 1995. The experiment Is the world's first demonstration that open-cycle 
OTEC can produce net power. 

For more Information on OTEC projects and related ventures, contact NELHA at P.O. 
Box 1749, Kailua·Kona, Hl96745 USA. Tel. (808) 329·7341; fax (808) 326-3262. 

Want to talk to someone in State government? 
Most Honolulu phone numbers, including those of legislators and the staff of 

DB EDT's Energy Division, can be reached toll-free from the Neighbor Islands. 
Just dialt-800-468-4644. 
H you have a touchtone phone, you can then enter the last five digits of the 

number you wish to reach, and you'll be connected directly. Citizens using 
rotary phones will receive assistance placing their calls. 
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Solar Thermal Electricity: oo Costly? 
Mhough there are surtable solar thermal electric generating 

plant srtes on the leeward sides of major Hawaiian islands, high 
costs and low performance make rt unlikely that such facilities 
will be viable here. 

These are the major conclusions of a recently-concluded 
assessment conducted for the State of Hawai'i by Luz Develop­
ment & Finance Corporation. The $100,000 study was nearly 
complete when Luz filed for bankruptcy( see Transitions #36); 
the final work was done by Kearney & Associates, consultants 
who had been previously associated with Luz and played major 
roles in the earlier phases of the assessment. 

The results are a disappointment for State solar enthusiasts 
who had acclaimed Luz's successes in the Mojave Desert. Luz 
had designed, installed and operated solar power plants total· 
ling 350 megawatts in S. California, making the company the 
world's premier producer of solar electricity. hs solar electric 
generating systems, dubbed SEGS, consist of acres of para· 
bolictrough concentrators which heat a synthetic oil to tempera­
tures high enough to generate steam in a power plant. Natural 
gas was used as an auxiliary fuel source. 

Thinking that Luz's commercial success could be translated 
to Hawai'i, DB EDT asked Luz to evaluate the economic and 
technological potential of utility-scale SEGS on the Islands, 
focusing on the issues of siting, design, utility requirements, 
operating characteristics, pertormance, and oost. 

The assessment was carried out by first examining the utility 
needs on the major islands. Next, capital oosts were estimated 
for Hawai'i conditions, and electrical generation performance 
projections were made, based on a careful evaluation of poten­
tial solar resources. Preferred sites were identified. Lastly, a 
preliminary economic analysis of levelized electricity oosts was 
completed to compare SEGS in Hawai'i with conventional 
electric generation options. 

Kearney found that SEGS would have to be smaller in Hawai'i 
than in California--no more than 30 megawatts on most islands, 
or BO MWon O'ahu--and that capital costs would be significantly 
higher due to the physical characteristics of the best sites, 
shipping, taxes and labor. Although the picture was improved by 
including oommonly-discussed incentives for renewable en­
ergy, such as tax credits, property tax exemptions, and pay-

ments for environmental benefits, the study concluded that the 
plants would still not be cost-effective. 

Also, the solar resource applicable to SEGS plants is about 
25·30% lower in Hawai'i than in the Mojave, which could cause 
the plants' performance to drop by one-half. SEGS, and other 
concentrating solar technologies, rely on "direct" solar radiation; 
rt the sunlight is scattered by clouds, humidrty, dust or volcanic 
haze, rt cannot be focused by the reflective parabolic surfaces 
and therefore cannot be used. 

Kearney oomments that the results of the assessment are 
applicable only to SEGS such as those developed by Luz, and 
may not reflect on the viabilrty of other solar electric technolo­
gies, such as photovoltaics, or even other solar thermal systems 
which have different oost and pertormance characteristics. •> 

ALL ARE WINNERS at the DB EDT & Dept. of Education Mini·Solor 
Vehicle Performance Meet, held April 7 & 8 in Honolulu. Student 
teams statewide developed radio-controlled cars powered by pho­
tovoltalcs, then ran them through their paces In road, speed, wind 
tunnel and dynamometer tests. The high school teams were 
limited to total expenditures of $1,000 per vehicle, while the 
intermediate students could spend no more than $250. Project 
sponsors provided 60% of the budget; the remainder came from 
team fundraislng efforts. Twenty-eight schools participated. 

----------------- cut here-----------------
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SOLAR. continued from page 5 

$11 0 a month to $50 or $60, so we're 
saving more than $500 a year. 

At this rate, our roughly $4,000 invest­
ment in a solar water heater will pay for 
itself in less than five years (counting the 
tax credit.) 

1 have to make a comment here. Nearly 
everyone wants to know how long ittakes 
to "pay back" an investment in solar. 
However, do you ask the same question 
of your other purchases? How long will it 
take to "pay back" the last car you bought? 

Anyway, a five-year "pay back" is like 
investing money at 20% interest; have 
you seen a CD at those rates recently? 

Our new refrigerator does deserve some 
credit. Our old one died last fall. Before 
we replaced it, our lowest electrical use age 
was 12 kilowatthours a day. The new, 
energy-efficient refrigerator dropped our 
minimum to 9.3 kwh/day. Our utility 
charges about $0.16 per kwh, so we're 
happy to be saving. 

Like most families in Hawai'i, water 
heating is the single largest electricity 
consumer: at least 35% of a typical elec­
tric bill. Buying a solar water heater, 
though initially expensive, was the single 
most effective thing we could dolo control 
our energy costs. 

And, if it works in Hila, it'll work for you! 
(Andrea Beck is an energy conserva­

tion analyst with DBEDT's Hawai'i Energy 
Extension SeN ice. For more information 
on solar water heating and the names of 
reputable dealers in your neighborhood, 
call the Hawai'i Solar Energy Associations 
hot/ine, 521-9085. Neighbor Islanders 
can call collect. ) <-
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Nadel, Steven M., Michael W. Reid, & David R. Wolcott, ads.; Reoula)ory Incentives 
for Demand-Sjde Management Washington, D.C.: American Council for an Energy­
Efficient Economy; 1992. 

(Softcover, 302 pages, graphs & tables, indexed. Available for $30.00, U.S. $, 
postpaid, from: ACEEE Books; 2140 Shattuck Ave., Ste. 202; Berkeley, CA 94704 
USA. Tel. 510-549-9914; fax 510-549-9984.) 

Begu!atorv Incentives for Qemand-Sjde Management is recommended reading for 
all stakehoiders in the Integrated Resource Planning (IRP) process (utilities. regula­
tors, intervenors, members of IRP advisory groups, and ratepayers) as it provides 
"state-of-the-art" information on the incentive mechanisms which have been proposed 
and implemented by mainland utilfties. Hawai'i residents may see the impact of these 
programs on their future utility bills. 

This book is a compendium of 13 articles by 20 nationally-recognized experts from 
across the United States. Editors Steve Nadel of the American Council for an Energy­
Efficient Economy and Mike Reid of Barakat and Chamberlin, Inc. are no strangers to 
Hawai'i, having participated in IRP seminars organized by the Energy Division of 
DBEDT. 

The book is based on the premise that the current utility regulatory system 
discourages utilities from pursuing energy efficiency in their least-cost plans. The 
incentives discussed here have as their goal converting these "least-cost" plans to 
"most-profit" plans. Mechanisms include adders, shared savings, return on equity 
adjustments, and ratebasing. These incentives will assure that utilities can recover the 
cost of conservation and efficiency programs which benefit their customers, even if the 
utilities' electricity sales decline as a result of the programs. 

Integrated Resource Planning (IRP) and Demand-Side Management (DSM) have 
changed the way Hawai'i's utilities look at long range planning and energy efficiency, 
but it may take incentives, such as those outlined in this book, for utilities to overcome 
their perceived risk of implementing more aggressive DSM programs. In this regard, 
the authors leave us with some thought-provoking questions, including: how large 
should incentives be? Should they be used to reward average or only exceptional 
perlormance? Will incentives continue to be effective as time goes on? And, finally, 
should some aspects of incentive mechanisms become permanent features of the 
regulatory framework for IRP/DSM? 

(Reviewed by Liz Udui, energy conservation program specialist with the Department 
of Business, Economic Development & Tourism's Energy Division.) <-

~·s not just a new buzzword, it's a way of planning future energy use 
that's sweeping the nation. 

What is This 

'Integrated Planning' 

Stuff, Anyway? 

In the past, most utilities looked at how fast their customer base 
was expanding, and decided to build enough power plants to provide 
for this growth. We call this "Supply-Side Planning," since building 
power plants or (in the case of gas utilities) obtaining additional fuel 
sources means creating a supply of energy for customers to use. 

With "Integrated Resource Planning, "the supply side is not the only 
thing addressed. Utilities look at hllYt customers use energy, not just 
how much they use. Perhaps it's not necessary to build a new power 
plant if customers wouid use a little less. Or, perhaps energy use can 
be shifted to a different time of day--say, the wee hours of the 
morning--when most utilities have excess capacity. These strategies 
are known as "Demand-Side Management" since they entail modity­
ing customers' demand for electricity or gas. These DSM strategies 
can be cheaper, and can help defer building new power plants. 

TRANSmONS, issue I 40 

The Hawai'i Public Utilities Commission has directed all of the 
State's gas and electric utilities to submit IRP plans this year. 
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O'ahu Wind Farm Sold 

Hawaiian Electric Industries, Inc. (HEI) has sold its non-regulated wind farm 
subsidiary to New Worid Power Corporation, a Connecticut-based company active in 
the international renewable energy industry. Last year, HEI shut down its Hawaiian 
Electric Renewable Systems (HERS) subsidiary because of "chronic mechanical 
problems and poor financial pertormance." 

The new owner expects to fix and upgrade the equipment and, in time, expand 
operations. The purchase of HERS included the contract to sell power to Hawaiian 
Electric, HEI's electric utility subsidiary. The two wind farms, located at Kahuku on 
O'ahu, consist of a 3.2-MW Boeing MODS-B wind turbine (the world's largest) and 15 
600-kw Westinghouse turbines. Last year, the two installations said 5.1 million 
kilowatthours of electricity. 

New World is the only publicly-held wind business in the country. It also owns wind 
farms and resource areas in California, wind resources in Montana, and companies 
that manufacture and service renewable energy equipment. (IE 1193, PBN 3115193, 
HS-B 311 8193) 

Coal Contribution Clarified 

The article, "Coal Offers Hawai'i Energy Diversification, • in the Feb. 1993 issue of 
Transitions, stated that the AES Barbers Point coal power plant provides about 11% 
of O'ahu's electrical generating capacity. 

While this is true, since the coal plant is a base load unit, it provides about 18%of the 
island's electricity, thus making a greater contribution to the reduction in the use of oil. 

Seawater Projects In Japan 

Construction reportedly began in Dec. 1992 on what will be the world's first pumped­
storage hydroelectric project using seawater. The 30-megawatt facility will use the 
ocean as its lower reservoir. 

Located on Okinawa's main island, the project is scheduled to be completed in 1995. 
A special liner will be used in the upper reservoir to keep saltwater from seeping into 
the ground, and equipment will be treated to prevent corrosion. (IE 2193) 

In a separate project, seawater is used to heat and cool a section of Fukuoka City. 
The district, Seaside Momochi, includes businesses, housing, sports facilities and 
medical centers. 

Heating and cooling will be provided by an ocean water-based heat pump. The 
system also includes a heat storage tank and a gas absorption chiller. Pipes carrying 
hot and cold water from the district heating facility are laid out beneath roads. 

District heating and cooling systems are not uncommon in Japan, but this is the first 
to be funded under a govemment program specifying the use of "'unused energy." 
Service was expected to begin in April 1993. (NEP vol. 9, no. 2) 

Bikes are Better! 

The Worldwatch Institute notes that bicycle ownership worldwide totals some 800 
million, much of it intended for basic (not just recreational) transportation, compared 
with 460 million car owners. There were 35 million cars produced in 1991, while bike 
production surged to 100 million. 

In energy efficiency, a car consumes 1,860 calories per mile; a bicycle requires only 
35 calories. (re 12192) 

Rating Home Energy Use 

A new House Energy Rating Scheme is being piloted in Geelong, a city in Victoria, 
Australia, amid calls for a national rating system. The scheme uses a scale of 0 to s 
stars, with five stars being the most energy-efficient. An average new home meeting 
the Victorian minimum insulation regulations rates around three stars, while many 
older homes merit only one star. 

Ratings are based on a point system measuring the energy required to heat or cool 
a home. A range of factors are reflected, including insulation, types and location of 
windows, ventilation, and zoning. A do-it-yourself booklet allows homeowners to 
estimate their ratings, a~hough an audit service is also offered. (SP val. 13, no. 4) + 
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Aloha 
and Welcome, 
New Readers! 

With this issue of Transitions, we're 
happy to greet several thousand new 
readers. We hope that you'll find our 
newsletter interesting and informative! 

Transitions has been published for 
just over a decade, and readership has 
grown steadily. Recently, however, we've 
merged mailing lists from other programs 
at DBEDT's Energy Division (notably the 
Hawai'i Energy Strategy data base), with 
the resu~ that we now reach some 6,000 
people. Ourreaders live around the world, 
from Poland to the Pacific Basin, a~hough 
most of them are Hawai'i residents. 

We've tried our hardest to peruse the 
mailing lists and eliminate obvious dupli­
cations, but we know we're not perlect. H 
you find that you're receiving two copies 
of Transitions, we apologize, and we'd 
appreciate you letting us know which ad­
dress we should use. 

~·s possible that some of you will re­
ceive a copy at your home address and 
another at a place of business. Or, we 
may have been using your current ad­
dress, and then added an out-of-date one 
from an older data base. H you'd like us to 
correct our mailing list, please let us know 
soon--you can send back the form on 
page 7 with your instructions. We prom­
ise to fix the problem promptly. 

Meanwhile, we hope that you enjoy our 
newsletter, and thank you for your inter­
est in our energy tuture. •> 

SOURCES for articles In this Is­
sue: HS-8 = The Honglylu Star­
awtmiu;P.O. Box3080,Honolulu; HI 
96802 USA. IE= Independent Etl­
ilSill.: 107 S. Central Ave.; Milaca. 
MN 56353USA. NEP= New Enemy 
~; New Energy Industrial Forum; 
New Energy Foundation, No; 10 M<lri­
building, 18-1 Toranomon 1-chome, 
Minato-ku, Tokyo 105Japan. PBN· 
PacjficBusjness News; P.O. Box833, 
Honolulu, HI 96808 USA; re "J:i 
news djgesj; 861 Centrai.Parkway; 
Schenectady, NY 12309 USA. SP• 
Solar Prooress: Australian and New 
Zealand Solar Energy Society; P .0. 
Bolt 124; • CauHielcl· East, Vic, 3135 
Auslraliac 
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RAYCING FROM KAUA'I-Danny Miyasato, a sophomore In electronlca tech­
nology at Kaua'i Community College, shows off KCC"s nearly-completed entry 
In Sunrayce '93, a week-long Intercollegiate competition for solar-powered 
electric cars. The vehicles will travel from Arlington, Texas, to Minneapolis, 
Minnesota, a distance of 1,000 miles, In June. KCC's car, Ka'a La 0 Kaua'l, 
features a carbon fiber body, titanium wheel base, and 800 PV cells. OBEOT 
supported the development of the car with $46,300 In funds and equipment. 
Additional funding came from Kaua'l County, businesses and Individuals. 

SOLAR, continued from page t 

with solardealersoryourplumber.) Once 
rt'sgone, if a leak develops in the tank, the 
entire tank must be replaced--and that's 
the single most expensive component of 
the solar system. 

Knowing this, we monitor our tank tem­
perature closely. We had three thermom­
eters installed: one at the top of the tank 
(reading the hottest temperature), one on 
the pipe taking cool waterfrom the bottom 
of the tank uptothecollectors, and one on 
the pipe bringing hot water from the col­
lectors down to the tank. 

If our tank gets up to 150°F, we use 
more hot water. It's a singular luxury to 
take a shower knowing that ~·s your moral 
duty to have a long, hot one! 

I also change my laundry habits: some 
loads are done in cold, warm or hot water 
depending on the weather. Or, I might 
postpone a load which needs warm water 
for a day or two, hoping that the sky clears 
up. 

Choosing a new dishwasher, as f did 
several years ago, also gave me flexibility 
in hot water use. My model not only has 
a ·water miser" option, but an internal 
heating element. If the weather's been 
marginal, I run the dishes on "Water mi­
ser." Although conventional wisdom says 
dishwashers shouid be run at 140°, I've 
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had excellent results as low as 120•. 
If the tank temperature is too low, I'll 

switch on the dishwasher's heating ele­
ment. Only the water needed for the 
dishes gets boosted--we don, need to 
heat up the whole storage tank. 

However, because the element is 120 
volts instead of 240, it takes quite a long 
time. I noted that once, when the tank 
temperature was around 105°, ~ took a 
good three hours to finish the load. Curt 
calls this our "all-night wash cycle." 

Nearly all solar water heaters have a 
back-up heating system so you don, get 
caught cold. Most use a thermostat­
controlled electric resistance element, 
which is similar to the one in a conven­
tional electric water heater. 

fn our case, we set our back-up thermo­
stat to 125° ... but use a manual on/off 
swrtch. This way, we only heat the tank 
when we really want to. For instance, the 
kids and I can be happy bathing when the 
tank is only at 11 o•. but Curt finds this 
inadequate for shaving. 

If the back-up element did not have a 
manual control or a timer, it would come 
on anytime the tank temperature dropped 
below the pre-set lim~. This might mean 
that water would be heated overnight, 
when we weren, awake to use~- Not only 
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MAY 26-27, Fossil Energy and 
Hawal'l 

Honolulu, Hawai'i, USA; East-West 
Center. Overview of world oil, coal & gas 
industries, environmental trends, Hawai'i 
and world markets. Free; nominal charge 
for lunch & parking. Contact: Steve 
Alber; DBEDT Energy Division, Energy 
Planning & Policy Group; 700 Bishop St. 
#1900; Honolulu, HI 96813 USA. Tel. 
(808) 587-3837. Fax (808) 587-3839. 

JUNE 5, Residential Solar Powar 
Systems 

Hilo, Hawai'i, USA; Hawai'i Commun~y 
College cafeteria. Designing, living with 
& maintaining saje residential photovol­
taic systems. 9:00 a.m. to 5:00 p.m.; 
$15.00 includes refreshments. Cospon­
sored by Hawai'i Solar Energy Associa­
tion, DBEDT's Hawai'i Energy Extension 
Service, and U.H.H. College of Continu­
ingEducation&Commun~yService. Con­
tact: UHH CCECS; 200 W. Kawili St.; 
Hila, Hl96720 USA. Tel. (808) 933-3555. 

JUNE, Hawal'/'s Prospects for Solar 
Thermal Electricity 

Honolulu & Hilo, Hawai'i, USA. Results 
of solar electric generating system as­
sessment for State of Hawai'i by Luz 
Development & Finance Corp. (Seep. 7.) 
Date & time to be announced. Contact: 
Dave Rezachek, (808) 587-3814; or the 
Hawai'i Energy Extension Service, (808) 
933-4558. 

JUNE 14-25, Adventures in Energy 
Education 

Hila, Hawai'i, USA; U.H.-Hilo. A three­
cred~ course for teachers providing an 
overview of energy technologies and is­
sues, emphasizing games. field trips, ac­
tivities and experiments for the class­
room. Cosponsored by DBEDT's Hawai'i 
Energy Extension Service and U.H.H. 
College of Continuing Education and 
Community Service. Contact: UHH 
CCECS; 200 W. KawiliSt.; Hila, Hl96720 
USA. Tel. (808) 933-3555. 

AUGUST 14-19, Power Trek '93 
Volcano, Hawai'i, USA; Kilauea Mili­

tary Camp. Energy and environmental 
education and leadership training confer­
ence. No cost for qualijied teacher/stu­
dent teams. Cosponsored by DBEDT 
and Dept. of Education. Contact: Dean 
Masai; DB EDT Energy Division; 335 Mer­
chant St. #11 0; Honolulu, Hl96813 USA. 
Tel. (808) 587-3804. Fax (808) 587-3820. 
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How New Policy, Taxes May Hit Hawai'i 

Two recent Federal actions will have 
major impacts on energy users in Hawai'i. 

The first, the National Energy Policy 
Acto! 1992 (EPACT) was signed into law 
by President Bush on Oct. 24, 1992. 

The second is the Clinton 
Administration's proposed energy tax, 
often called the "Btu Tax" because it is 
assessed on the energy value, as mea­
sured in British thermal un~s (Btu), of 
various fuels. 

What do these actions mean to Hawai'i? 

National Energy Polley Act 
ln~s mora than 1 ,200pages, theEPACT 

covers every aspect of energy, from re­
newable resources to electric vehicles, 
fossil fuels and nuclear power. It is ex­
pected to reduce U.S. oil imports by 4.7 
million barrels per day by 2010, keeping 
almost $80 billion (1990 dollars) from 
going to foreign oil producers in that year 
alone. 

Let's look at some of the provisions 
which apply to typical citizens. 

The Act seeks to improve energy effi­
ciency in homes and businesses. States 
are encouraged to update energy por­
tions of building codes, an effort already 
underway in Hawai'i (see Transitions 
#39). Energy efficiency standards and 
labelling for a host of lighting, plumbing, 
and heating and cooling equipment will 
also help businesses and consumers 
make energy-efficient choices. Voluntary 
home energy rating guidelines and mort­
gages to finance home energy efficiency 
measures will be promoted. 

Your energy use and utility bill will be 
affected by incentives for util~y integrated 
resources planning (IRP) efforts and in­
vestments in energy efficiency. IRP has 
been underway since early last year in 
Hawai'i. The value of any conservation 
measures provided to you by a utility is 
exempted bytheActfrom Federal income 
tax. 

Vehicles and Commuters 
Drivers will be affected by efforts to 

introduce alternatively fueled vehicles into 
service, starting with Federal, State, and 
energy-producer fleets. Incentives will be 
offered to encourage purchase of alterna­
tively-fueled vehicles. 

Some O'ahu commuters may find their 
employers reluctant to continue offering 
parking and transit pass benef~s. EPACT 
sets limits on the exclusion from an 
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By Steven Alber 
employer's gross Federal income tax for 
employee parking and free transit passes 
at $155 and $60 per month, respectively. 

The Act seeks to foster greater use of 
alternate energy for power generation. 
which may contribute to reducing Hawai'i's 
dependence on oil, and includes incen­
tives for solar, wind, geothermal, and bio­
mass energy production. 

The Spark M. Matsunaga Renewable 
Energy and Ocean Technology Center is 
established by the Act at Keahcle Point, 
Hawai'i, to conduct renewable energy 
research. 

Less directly related to energy, the Act 
also provides support programs tor low­
income and first-generation college stu­
dents in post-secondary science and 
mathematics education, which may pro­
vide opportunities to many Hawai'i col­
legians. 

The Btu Tax 

The second Federal action, the Clinton 
Administration's proposed Btu Tax, is the 
subject of intensive national debate. The 
proposal includes a basic tax on energy 
supplies of 25.7 cents per million Btu, with 
an additional 34.2 cents per million Btu 
slapped on oil. Non-fuel uses of fossil 
fuels, exported fossil fuels, and non-con­
ventional fuels such as solar, geothermal, 
biomass (including bagasse), and wind 
will be exempt. 

Since most of us don, buy fuel by the 
millions of Btu, what could the impact of 
tax be on real people? The following are 
estimates, based upon current proposals 
and assuming proportional application of 
the tax to various oil products. 

SOLAR, continued from page 4 

,.. Hawai'i drivers could pay 7.5 cents 
more per gallon of gasoline, or $39.30 a 
year, per automobile, on average. 

,.. Residential electricity users could 
pay an additional $4.38 per month, or 
$52.56 per year, at a nominal increase of 
0.6 cents per kwh. 

,.. Residential gas utility users could 
pay about $4.94 more per year. 

$105 per Person 
These estimates are for direct, out-of­

pocket costs, but when all uses ot fuel are 
considered, Hawa;'i iGsidants wouid pay 
a total of $130 million per year, or about 
$1 05 per person, compared to about $80 
per person nationally. Our share is dis­
proportionately high because we are more 
dependent on oil than any other state, 
and oil is taxed at the higher rate of 59.9 
cents per million Btu. 

Also, the taxes on jet fuel will probably 
be reflected in higher ticket prices, which 
could impact the visitor industry. 

The Btu Tax would ccntribute an esti­
mated $22 billion annually to detic~ re­
duction, and encourage energy efficiency. 
Hawai'i is already one of the most energy­
efficient states, but our overdependence 
on oil will be costly ij the tax is enacted. 
While the tax is being debated, State 
government representatives and the 
Hawai'i Congressional delegation are 
seeking ways to offset the disproportional 
tax burden or to obtain assistance in re­
ducing our costly dependence on oil. •!• 

(Steven Alber is an energy analyst with 

the State Depart;nent of Business, Eco­

nomic Development & Tourism.) 

that, but we'd be starting the day with a warm tank, and not getting as much as we can 
from the sun. 

I've kept a log of the times we've used the backup. We've had several monthsduring 
the past year when we didn, need it at all--granted, Hila's had some dry spells, but even 
a "dry year" at our house means 150 inches of rain! In a wet month, we might turn the 
back-up on a dozen times. Even on rainy days, our collector usually gives us 1oo•-
115•F temperatures; the lowest top-of-the-tank temperature I've ever recorded was 
90°F and the highest has been close to 160°. 

Of course, rainy weather not only means that the back-up is used; we may be forced 
to use the electric dryer rather than the solar clothes dryer (which is a clothesline, tor 
those of you unfamiliar with these high-tech devices) and maybe a dehumidrrier. 

Our bills do have some variety, butthey now reflect between 9 and 16 kilowatthours 
a day (the average is 12.9). Before solar, an average bill was22.5 kwh/day, and ranged 
up to 30 occasionally. Our average bills dropped from somewhere between $80 and 

CONTINUED on page 6 
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RAYCING FROM KAUA'I-Danny Miyasato, a sophomore In electronlca tech­
nology at Kaua'i Community College, shows off KCC"s nearly-completed entry 
In Sunrayce '93, a week-long Intercollegiate competition for solar-powered 
electric cars. The vehicles will travel from Arlington, Texas, to Minneapolis, 
Minnesota, a distance of 1,000 miles, In June. KCC's car, Ka'a La 0 Kaua'l, 
features a carbon fiber body, titanium wheel base, and 800 PV cells. OBEOT 
supported the development of the car with $46,300 In funds and equipment. 
Additional funding came from Kaua'l County, businesses and Individuals. 

SOLAR, continued from page t 

with solardealersoryourplumber.) Once 
rt'sgone, if a leak develops in the tank, the 
entire tank must be replaced--and that's 
the single most expensive component of 
the solar system. 

Knowing this, we monitor our tank tem­
perature closely. We had three thermom­
eters installed: one at the top of the tank 
(reading the hottest temperature), one on 
the pipe taking cool waterfrom the bottom 
of the tank uptothecollectors, and one on 
the pipe bringing hot water from the col­
lectors down to the tank. 

If our tank gets up to 150°F, we use 
more hot water. It's a singular luxury to 
take a shower knowing that ~·s your moral 
duty to have a long, hot one! 

I also change my laundry habits: some 
loads are done in cold, warm or hot water 
depending on the weather. Or, I might 
postpone a load which needs warm water 
for a day or two, hoping that the sky clears 
up. 

Choosing a new dishwasher, as f did 
several years ago, also gave me flexibility 
in hot water use. My model not only has 
a ·water miser" option, but an internal 
heating element. If the weather's been 
marginal, I run the dishes on "Water mi­
ser." Although conventional wisdom says 
dishwashers shouid be run at 140°, I've 
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had excellent results as low as 120•. 
If the tank temperature is too low, I'll 

switch on the dishwasher's heating ele­
ment. Only the water needed for the 
dishes gets boosted--we don, need to 
heat up the whole storage tank. 

However, because the element is 120 
volts instead of 240, it takes quite a long 
time. I noted that once, when the tank 
temperature was around 105°, ~ took a 
good three hours to finish the load. Curt 
calls this our "all-night wash cycle." 

Nearly all solar water heaters have a 
back-up heating system so you don, get 
caught cold. Most use a thermostat­
controlled electric resistance element, 
which is similar to the one in a conven­
tional electric water heater. 

fn our case, we set our back-up thermo­
stat to 125° ... but use a manual on/off 
swrtch. This way, we only heat the tank 
when we really want to. For instance, the 
kids and I can be happy bathing when the 
tank is only at 11 o•. but Curt finds this 
inadequate for shaving. 

If the back-up element did not have a 
manual control or a timer, it would come 
on anytime the tank temperature dropped 
below the pre-set lim~. This might mean 
that water would be heated overnight, 
when we weren, awake to use~- Not only 
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MAY 26-27, Fossil Energy and 
Hawal'l 

Honolulu, Hawai'i, USA; East-West 
Center. Overview of world oil, coal & gas 
industries, environmental trends, Hawai'i 
and world markets. Free; nominal charge 
for lunch & parking. Contact: Steve 
Alber; DBEDT Energy Division, Energy 
Planning & Policy Group; 700 Bishop St. 
#1900; Honolulu, HI 96813 USA. Tel. 
(808) 587-3837. Fax (808) 587-3839. 

JUNE 5, Residential Solar Powar 
Systems 

Hilo, Hawai'i, USA; Hawai'i Commun~y 
College cafeteria. Designing, living with 
& maintaining saje residential photovol­
taic systems. 9:00 a.m. to 5:00 p.m.; 
$15.00 includes refreshments. Cospon­
sored by Hawai'i Solar Energy Associa­
tion, DBEDT's Hawai'i Energy Extension 
Service, and U.H.H. College of Continu­
ingEducation&Commun~yService. Con­
tact: UHH CCECS; 200 W. Kawili St.; 
Hila, Hl96720 USA. Tel. (808) 933-3555. 

JUNE, Hawal'/'s Prospects for Solar 
Thermal Electricity 

Honolulu & Hilo, Hawai'i, USA. Results 
of solar electric generating system as­
sessment for State of Hawai'i by Luz 
Development & Finance Corp. (Seep. 7.) 
Date & time to be announced. Contact: 
Dave Rezachek, (808) 587-3814; or the 
Hawai'i Energy Extension Service, (808) 
933-4558. 

JUNE 14-25, Adventures in Energy 
Education 

Hila, Hawai'i, USA; U.H.-Hilo. A three­
cred~ course for teachers providing an 
overview of energy technologies and is­
sues, emphasizing games. field trips, ac­
tivities and experiments for the class­
room. Cosponsored by DBEDT's Hawai'i 
Energy Extension Service and U.H.H. 
College of Continuing Education and 
Community Service. Contact: UHH 
CCECS; 200 W. KawiliSt.; Hila, Hl96720 
USA. Tel. (808) 933-3555. 

AUGUST 14-19, Power Trek '93 
Volcano, Hawai'i, USA; Kilauea Mili­

tary Camp. Energy and environmental 
education and leadership training confer­
ence. No cost for qualijied teacher/stu­
dent teams. Cosponsored by DBEDT 
and Dept. of Education. Contact: Dean 
Masai; DB EDT Energy Division; 335 Mer­
chant St. #11 0; Honolulu, Hl96813 USA. 
Tel. (808) 587-3804. Fax (808) 587-3820. 
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How New Policy, Taxes May Hit Hawai'i 

Two recent Federal actions will have 
major impacts on energy users in Hawai'i. 

The first, the National Energy Policy 
Acto! 1992 (EPACT) was signed into law 
by President Bush on Oct. 24, 1992. 

The second is the Clinton 
Administration's proposed energy tax, 
often called the "Btu Tax" because it is 
assessed on the energy value, as mea­
sured in British thermal un~s (Btu), of 
various fuels. 

What do these actions mean to Hawai'i? 

National Energy Polley Act 
ln~s mora than 1 ,200pages, theEPACT 

covers every aspect of energy, from re­
newable resources to electric vehicles, 
fossil fuels and nuclear power. It is ex­
pected to reduce U.S. oil imports by 4.7 
million barrels per day by 2010, keeping 
almost $80 billion (1990 dollars) from 
going to foreign oil producers in that year 
alone. 

Let's look at some of the provisions 
which apply to typical citizens. 

The Act seeks to improve energy effi­
ciency in homes and businesses. States 
are encouraged to update energy por­
tions of building codes, an effort already 
underway in Hawai'i (see Transitions 
#39). Energy efficiency standards and 
labelling for a host of lighting, plumbing, 
and heating and cooling equipment will 
also help businesses and consumers 
make energy-efficient choices. Voluntary 
home energy rating guidelines and mort­
gages to finance home energy efficiency 
measures will be promoted. 

Your energy use and utility bill will be 
affected by incentives for util~y integrated 
resources planning (IRP) efforts and in­
vestments in energy efficiency. IRP has 
been underway since early last year in 
Hawai'i. The value of any conservation 
measures provided to you by a utility is 
exempted bytheActfrom Federal income 
tax. 

Vehicles and Commuters 
Drivers will be affected by efforts to 

introduce alternatively fueled vehicles into 
service, starting with Federal, State, and 
energy-producer fleets. Incentives will be 
offered to encourage purchase of alterna­
tively-fueled vehicles. 

Some O'ahu commuters may find their 
employers reluctant to continue offering 
parking and transit pass benef~s. EPACT 
sets limits on the exclusion from an 
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By Steven Alber 
employer's gross Federal income tax for 
employee parking and free transit passes 
at $155 and $60 per month, respectively. 

The Act seeks to foster greater use of 
alternate energy for power generation. 
which may contribute to reducing Hawai'i's 
dependence on oil, and includes incen­
tives for solar, wind, geothermal, and bio­
mass energy production. 

The Spark M. Matsunaga Renewable 
Energy and Ocean Technology Center is 
established by the Act at Keahcle Point, 
Hawai'i, to conduct renewable energy 
research. 

Less directly related to energy, the Act 
also provides support programs tor low­
income and first-generation college stu­
dents in post-secondary science and 
mathematics education, which may pro­
vide opportunities to many Hawai'i col­
legians. 

The Btu Tax 

The second Federal action, the Clinton 
Administration's proposed Btu Tax, is the 
subject of intensive national debate. The 
proposal includes a basic tax on energy 
supplies of 25.7 cents per million Btu, with 
an additional 34.2 cents per million Btu 
slapped on oil. Non-fuel uses of fossil 
fuels, exported fossil fuels, and non-con­
ventional fuels such as solar, geothermal, 
biomass (including bagasse), and wind 
will be exempt. 

Since most of us don, buy fuel by the 
millions of Btu, what could the impact of 
tax be on real people? The following are 
estimates, based upon current proposals 
and assuming proportional application of 
the tax to various oil products. 

SOLAR, continued from page 4 

,.. Hawai'i drivers could pay 7.5 cents 
more per gallon of gasoline, or $39.30 a 
year, per automobile, on average. 

,.. Residential electricity users could 
pay an additional $4.38 per month, or 
$52.56 per year, at a nominal increase of 
0.6 cents per kwh. 

,.. Residential gas utility users could 
pay about $4.94 more per year. 

$105 per Person 
These estimates are for direct, out-of­

pocket costs, but when all uses ot fuel are 
considered, Hawa;'i iGsidants wouid pay 
a total of $130 million per year, or about 
$1 05 per person, compared to about $80 
per person nationally. Our share is dis­
proportionately high because we are more 
dependent on oil than any other state, 
and oil is taxed at the higher rate of 59.9 
cents per million Btu. 

Also, the taxes on jet fuel will probably 
be reflected in higher ticket prices, which 
could impact the visitor industry. 

The Btu Tax would ccntribute an esti­
mated $22 billion annually to detic~ re­
duction, and encourage energy efficiency. 
Hawai'i is already one of the most energy­
efficient states, but our overdependence 
on oil will be costly ij the tax is enacted. 
While the tax is being debated, State 
government representatives and the 
Hawai'i Congressional delegation are 
seeking ways to offset the disproportional 
tax burden or to obtain assistance in re­
ducing our costly dependence on oil. •!• 

(Steven Alber is an energy analyst with 

the State Depart;nent of Business, Eco­

nomic Development & Tourism.) 

that, but we'd be starting the day with a warm tank, and not getting as much as we can 
from the sun. 

I've kept a log of the times we've used the backup. We've had several monthsduring 
the past year when we didn, need it at all--granted, Hila's had some dry spells, but even 
a "dry year" at our house means 150 inches of rain! In a wet month, we might turn the 
back-up on a dozen times. Even on rainy days, our collector usually gives us 1oo•-
115•F temperatures; the lowest top-of-the-tank temperature I've ever recorded was 
90°F and the highest has been close to 160°. 

Of course, rainy weather not only means that the back-up is used; we may be forced 
to use the electric dryer rather than the solar clothes dryer (which is a clothesline, tor 
those of you unfamiliar with these high-tech devices) and maybe a dehumidrrier. 

Our bills do have some variety, butthey now reflect between 9 and 16 kilowatthours 
a day (the average is 12.9). Before solar, an average bill was22.5 kwh/day, and ranged 
up to 30 occasionally. Our average bills dropped from somewhere between $80 and 
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SOLAR. continued from page 5 

$11 0 a month to $50 or $60, so we're 
saving more than $500 a year. 

At this rate, our roughly $4,000 invest­
ment in a solar water heater will pay for 
itself in less than five years (counting the 
tax credit.) 

1 have to make a comment here. Nearly 
everyone wants to know how long ittakes 
to "pay back" an investment in solar. 
However, do you ask the same question 
of your other purchases? How long will it 
take to "pay back" the last car you bought? 

Anyway, a five-year "pay back" is like 
investing money at 20% interest; have 
you seen a CD at those rates recently? 

Our new refrigerator does deserve some 
credit. Our old one died last fall. Before 
we replaced it, our lowest electrical use age 
was 12 kilowatthours a day. The new, 
energy-efficient refrigerator dropped our 
minimum to 9.3 kwh/day. Our utility 
charges about $0.16 per kwh, so we're 
happy to be saving. 

Like most families in Hawai'i, water 
heating is the single largest electricity 
consumer: at least 35% of a typical elec­
tric bill. Buying a solar water heater, 
though initially expensive, was the single 
most effective thing we could dolo control 
our energy costs. 

And, if it works in Hila, it'll work for you! 
(Andrea Beck is an energy conserva­

tion analyst with DBEDT's Hawai'i Energy 
Extension SeN ice. For more information 
on solar water heating and the names of 
reputable dealers in your neighborhood, 
call the Hawai'i Solar Energy Associations 
hot/ine, 521-9085. Neighbor Islanders 
can call collect. ) <-
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Nadel, Steven M., Michael W. Reid, & David R. Wolcott, ads.; Reoula)ory Incentives 
for Demand-Sjde Management Washington, D.C.: American Council for an Energy­
Efficient Economy; 1992. 

(Softcover, 302 pages, graphs & tables, indexed. Available for $30.00, U.S. $, 
postpaid, from: ACEEE Books; 2140 Shattuck Ave., Ste. 202; Berkeley, CA 94704 
USA. Tel. 510-549-9914; fax 510-549-9984.) 

Begu!atorv Incentives for Qemand-Sjde Management is recommended reading for 
all stakehoiders in the Integrated Resource Planning (IRP) process (utilities. regula­
tors, intervenors, members of IRP advisory groups, and ratepayers) as it provides 
"state-of-the-art" information on the incentive mechanisms which have been proposed 
and implemented by mainland utilfties. Hawai'i residents may see the impact of these 
programs on their future utility bills. 

This book is a compendium of 13 articles by 20 nationally-recognized experts from 
across the United States. Editors Steve Nadel of the American Council for an Energy­
Efficient Economy and Mike Reid of Barakat and Chamberlin, Inc. are no strangers to 
Hawai'i, having participated in IRP seminars organized by the Energy Division of 
DBEDT. 

The book is based on the premise that the current utility regulatory system 
discourages utilities from pursuing energy efficiency in their least-cost plans. The 
incentives discussed here have as their goal converting these "least-cost" plans to 
"most-profit" plans. Mechanisms include adders, shared savings, return on equity 
adjustments, and ratebasing. These incentives will assure that utilities can recover the 
cost of conservation and efficiency programs which benefit their customers, even if the 
utilities' electricity sales decline as a result of the programs. 

Integrated Resource Planning (IRP) and Demand-Side Management (DSM) have 
changed the way Hawai'i's utilities look at long range planning and energy efficiency, 
but it may take incentives, such as those outlined in this book, for utilities to overcome 
their perceived risk of implementing more aggressive DSM programs. In this regard, 
the authors leave us with some thought-provoking questions, including: how large 
should incentives be? Should they be used to reward average or only exceptional 
perlormance? Will incentives continue to be effective as time goes on? And, finally, 
should some aspects of incentive mechanisms become permanent features of the 
regulatory framework for IRP/DSM? 

(Reviewed by Liz Udui, energy conservation program specialist with the Department 
of Business, Economic Development & Tourism's Energy Division.) <-

~·s not just a new buzzword, it's a way of planning future energy use 
that's sweeping the nation. 

What is This 

'Integrated Planning' 

Stuff, Anyway? 

In the past, most utilities looked at how fast their customer base 
was expanding, and decided to build enough power plants to provide 
for this growth. We call this "Supply-Side Planning," since building 
power plants or (in the case of gas utilities) obtaining additional fuel 
sources means creating a supply of energy for customers to use. 

With "Integrated Resource Planning, "the supply side is not the only 
thing addressed. Utilities look at hllYt customers use energy, not just 
how much they use. Perhaps it's not necessary to build a new power 
plant if customers wouid use a little less. Or, perhaps energy use can 
be shifted to a different time of day--say, the wee hours of the 
morning--when most utilities have excess capacity. These strategies 
are known as "Demand-Side Management" since they entail modity­
ing customers' demand for electricity or gas. These DSM strategies 
can be cheaper, and can help defer building new power plants. 
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The Hawai'i Public Utilities Commission has directed all of the 
State's gas and electric utilities to submit IRP plans this year. 
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O'ahu Wind Farm Sold 

Hawaiian Electric Industries, Inc. (HEI) has sold its non-regulated wind farm 
subsidiary to New Worid Power Corporation, a Connecticut-based company active in 
the international renewable energy industry. Last year, HEI shut down its Hawaiian 
Electric Renewable Systems (HERS) subsidiary because of "chronic mechanical 
problems and poor financial pertormance." 

The new owner expects to fix and upgrade the equipment and, in time, expand 
operations. The purchase of HERS included the contract to sell power to Hawaiian 
Electric, HEI's electric utility subsidiary. The two wind farms, located at Kahuku on 
O'ahu, consist of a 3.2-MW Boeing MODS-B wind turbine (the world's largest) and 15 
600-kw Westinghouse turbines. Last year, the two installations said 5.1 million 
kilowatthours of electricity. 

New World is the only publicly-held wind business in the country. It also owns wind 
farms and resource areas in California, wind resources in Montana, and companies 
that manufacture and service renewable energy equipment. (IE 1193, PBN 3115193, 
HS-B 311 8193) 

Coal Contribution Clarified 

The article, "Coal Offers Hawai'i Energy Diversification, • in the Feb. 1993 issue of 
Transitions, stated that the AES Barbers Point coal power plant provides about 11% 
of O'ahu's electrical generating capacity. 

While this is true, since the coal plant is a base load unit, it provides about 18%of the 
island's electricity, thus making a greater contribution to the reduction in the use of oil. 

Seawater Projects In Japan 

Construction reportedly began in Dec. 1992 on what will be the world's first pumped­
storage hydroelectric project using seawater. The 30-megawatt facility will use the 
ocean as its lower reservoir. 

Located on Okinawa's main island, the project is scheduled to be completed in 1995. 
A special liner will be used in the upper reservoir to keep saltwater from seeping into 
the ground, and equipment will be treated to prevent corrosion. (IE 2193) 

In a separate project, seawater is used to heat and cool a section of Fukuoka City. 
The district, Seaside Momochi, includes businesses, housing, sports facilities and 
medical centers. 

Heating and cooling will be provided by an ocean water-based heat pump. The 
system also includes a heat storage tank and a gas absorption chiller. Pipes carrying 
hot and cold water from the district heating facility are laid out beneath roads. 

District heating and cooling systems are not uncommon in Japan, but this is the first 
to be funded under a govemment program specifying the use of "'unused energy." 
Service was expected to begin in April 1993. (NEP vol. 9, no. 2) 

Bikes are Better! 

The Worldwatch Institute notes that bicycle ownership worldwide totals some 800 
million, much of it intended for basic (not just recreational) transportation, compared 
with 460 million car owners. There were 35 million cars produced in 1991, while bike 
production surged to 100 million. 

In energy efficiency, a car consumes 1,860 calories per mile; a bicycle requires only 
35 calories. (re 12192) 

Rating Home Energy Use 

A new House Energy Rating Scheme is being piloted in Geelong, a city in Victoria, 
Australia, amid calls for a national rating system. The scheme uses a scale of 0 to s 
stars, with five stars being the most energy-efficient. An average new home meeting 
the Victorian minimum insulation regulations rates around three stars, while many 
older homes merit only one star. 

Ratings are based on a point system measuring the energy required to heat or cool 
a home. A range of factors are reflected, including insulation, types and location of 
windows, ventilation, and zoning. A do-it-yourself booklet allows homeowners to 
estimate their ratings, a~hough an audit service is also offered. (SP val. 13, no. 4) + 
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Aloha 
and Welcome, 
New Readers! 

With this issue of Transitions, we're 
happy to greet several thousand new 
readers. We hope that you'll find our 
newsletter interesting and informative! 

Transitions has been published for 
just over a decade, and readership has 
grown steadily. Recently, however, we've 
merged mailing lists from other programs 
at DBEDT's Energy Division (notably the 
Hawai'i Energy Strategy data base), with 
the resu~ that we now reach some 6,000 
people. Ourreaders live around the world, 
from Poland to the Pacific Basin, a~hough 
most of them are Hawai'i residents. 

We've tried our hardest to peruse the 
mailing lists and eliminate obvious dupli­
cations, but we know we're not perlect. H 
you find that you're receiving two copies 
of Transitions, we apologize, and we'd 
appreciate you letting us know which ad­
dress we should use. 

~·s possible that some of you will re­
ceive a copy at your home address and 
another at a place of business. Or, we 
may have been using your current ad­
dress, and then added an out-of-date one 
from an older data base. H you'd like us to 
correct our mailing list, please let us know 
soon--you can send back the form on 
page 7 with your instructions. We prom­
ise to fix the problem promptly. 

Meanwhile, we hope that you enjoy our 
newsletter, and thank you for your inter­
est in our energy tuture. •> 

SOURCES for articles In this Is­
sue: HS-8 = The Honglylu Star­
awtmiu;P.O. Box3080,Honolulu; HI 
96802 USA. IE= Independent Etl­
ilSill.: 107 S. Central Ave.; Milaca. 
MN 56353USA. NEP= New Enemy 
~; New Energy Industrial Forum; 
New Energy Foundation, No; 10 M<lri­
building, 18-1 Toranomon 1-chome, 
Minato-ku, Tokyo 105Japan. PBN· 
PacjficBusjness News; P.O. Box833, 
Honolulu, HI 96808 USA; re "J:i 
news djgesj; 861 Centrai.Parkway; 
Schenectady, NY 12309 USA. SP• 
Solar Prooress: Australian and New 
Zealand Solar Energy Society; P .0. 
Bolt 124; • CauHielcl· East, Vic, 3135 
Auslraliac 
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Report Fo~uses on Energy Initiatives 
The 1992 Energy Resources 

Coordinator's Annual Report (ERG) is 
now available and being distributed 
through the Dept. of Business, Economic 
Development & Tourism's (DBEDT) En­
ergy Division and the county Energy Ex­
tension Service (EES) offices. The ERG 
Report is free of charge and an excellent 
energy resource compendium for students 
and the public. 

The report outlines the progress of vari­
ous energy initiatives and programs un­
dertaken in the State of Hawai'i during 
calendar year 1992. Areas of focus in­
clude energy planning, alternate energy 
development, energy conservation, trans­
portation, communication and education, 
and energy emergency preparedness. 
There is also a detailed appendix section 
featuring international, national, and local 
energy resource data. 

"Energy conservation is perhaps the 
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most cost-effective and readily available 
energy alternative for Hawai'i," notes 
DBEDT Director and Energy Resources 
Coordinator Mufi Hannemann. 

"The development of our indigenous 
sources of electric power depends upon 
increased commercialization and eco­
nomic competitiveness of renewable re­
sources. The Hawai'i Energy Strategy 
program will pave the way for develop­
ment of important recommendations and 

new initiatives designed to ensure that 
Hawai'i's people will be served by de· 
pendable, efficient and economical en· 
ergy systems to increase energy se~­
sufficiency and securrty." 

For a copy of the 1992 ERG Report, 
contact any of the following offices: 

DBEDT Energy Division: 5B7·3BOO 
Hawai'i EES Office: 933-455B 
Maui EES Office: 243-7735 
Kaua'i EES Office: 241·6390 -> 

DIG IT!-Major ocean thermal energy conversion (OTEC) projects are underway at the 
State's Natural Energy Laboratory of Hawal'l Authority (NELHA) Keahole Point facility. 

On March 16, DBEDT Director Mufl Hannemann joined a host of VIPs at the 
groundbreaking ceremony for a dosed-cycle OTEC plant, which will be the first to be built 
using aluminum alloy Roll bond® heat exchanger plates. The 10G-kw (gross) demonstra­
tion plant Is a joint project of the State of Hawal'l and a planned consortium of Hawaiian 
Electric Company, Makai Ocean Engineering, and Alupower, a U.S. subsidiary of Alcan 
Aluminum Ltd. of Canada. 

Wielding shovels are (l·r) Sen. Richard Matsuura, Alupower president James J. Jack· 
son, Gov. John Waihee, NELHA executive director Clare Hachmuth, Hawal'l County Mayor 
Stephen Yamashiro, Hannemann, and the Reverend Dr. Henry K. Boshard. 

Also at NELHA, a dedication was held on April 16 for a newly-completed open-cycle 
OTEC experimental facility. Coordinated by the Pacific International Center for High 
Technology Research (PICHTR), the 21D-kw (gross) plant Is expected to net 40-60 kw and 
operate until 1995. The experiment Is the world's first demonstration that open-cycle 
OTEC can produce net power. 

For more Information on OTEC projects and related ventures, contact NELHA at P.O. 
Box 1749, Kailua·Kona, Hl96745 USA. Tel. (808) 329·7341; fax (808) 326-3262. 

Want to talk to someone in State government? 
Most Honolulu phone numbers, including those of legislators and the staff of 

DB EDT's Energy Division, can be reached toll-free from the Neighbor Islands. 
Just dialt-800-468-4644. 
H you have a touchtone phone, you can then enter the last five digits of the 

number you wish to reach, and you'll be connected directly. Citizens using 
rotary phones will receive assistance placing their calls. 
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Solar Thermal Electricity: oo Costly? 
Mhough there are surtable solar thermal electric generating 

plant srtes on the leeward sides of major Hawaiian islands, high 
costs and low performance make rt unlikely that such facilities 
will be viable here. 

These are the major conclusions of a recently-concluded 
assessment conducted for the State of Hawai'i by Luz Develop­
ment & Finance Corporation. The $100,000 study was nearly 
complete when Luz filed for bankruptcy( see Transitions #36); 
the final work was done by Kearney & Associates, consultants 
who had been previously associated with Luz and played major 
roles in the earlier phases of the assessment. 

The results are a disappointment for State solar enthusiasts 
who had acclaimed Luz's successes in the Mojave Desert. Luz 
had designed, installed and operated solar power plants total· 
ling 350 megawatts in S. California, making the company the 
world's premier producer of solar electricity. hs solar electric 
generating systems, dubbed SEGS, consist of acres of para· 
bolictrough concentrators which heat a synthetic oil to tempera­
tures high enough to generate steam in a power plant. Natural 
gas was used as an auxiliary fuel source. 

Thinking that Luz's commercial success could be translated 
to Hawai'i, DB EDT asked Luz to evaluate the economic and 
technological potential of utility-scale SEGS on the Islands, 
focusing on the issues of siting, design, utility requirements, 
operating characteristics, pertormance, and oost. 

The assessment was carried out by first examining the utility 
needs on the major islands. Next, capital oosts were estimated 
for Hawai'i conditions, and electrical generation performance 
projections were made, based on a careful evaluation of poten­
tial solar resources. Preferred sites were identified. Lastly, a 
preliminary economic analysis of levelized electricity oosts was 
completed to compare SEGS in Hawai'i with conventional 
electric generation options. 

Kearney found that SEGS would have to be smaller in Hawai'i 
than in California--no more than 30 megawatts on most islands, 
or BO MWon O'ahu--and that capital costs would be significantly 
higher due to the physical characteristics of the best sites, 
shipping, taxes and labor. Although the picture was improved by 
including oommonly-discussed incentives for renewable en­
ergy, such as tax credits, property tax exemptions, and pay-

ments for environmental benefits, the study concluded that the 
plants would still not be cost-effective. 

Also, the solar resource applicable to SEGS plants is about 
25·30% lower in Hawai'i than in the Mojave, which could cause 
the plants' performance to drop by one-half. SEGS, and other 
concentrating solar technologies, rely on "direct" solar radiation; 
rt the sunlight is scattered by clouds, humidrty, dust or volcanic 
haze, rt cannot be focused by the reflective parabolic surfaces 
and therefore cannot be used. 

Kearney oomments that the results of the assessment are 
applicable only to SEGS such as those developed by Luz, and 
may not reflect on the viabilrty of other solar electric technolo­
gies, such as photovoltaics, or even other solar thermal systems 
which have different oost and pertormance characteristics. •> 

ALL ARE WINNERS at the DB EDT & Dept. of Education Mini·Solor 
Vehicle Performance Meet, held April 7 & 8 in Honolulu. Student 
teams statewide developed radio-controlled cars powered by pho­
tovoltalcs, then ran them through their paces In road, speed, wind 
tunnel and dynamometer tests. The high school teams were 
limited to total expenditures of $1,000 per vehicle, while the 
intermediate students could spend no more than $250. Project 
sponsors provided 60% of the budget; the remainder came from 
team fundraislng efforts. Twenty-eight schools participated. 

----------------- cut here-----------------
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Energetically Celebrating Learning! 
Whether it's burying a time capsule, 

baking apple crisp in a solar oven, or 
discovering how renewable energy re­
sources can generate electricity, teach­
ers and students on the Big Island have 
been busy energizing their classrooms. 

(Left) Teacher Holly Carr, flanked by 
colleagues Nancy Matsukawa and Nancy 
Hunter, check the temperature of a card­
board solar oven (it reached 250•F). 

At a one-credit class, "Fun with the 
Sun," held in Kealakekua in January, the 
teachers learned how to introduce solar 
concepts to their own students. 

After building working solar ovens from 
shoeboxes, foam meat trays and foil, the 
group took advantage of a brilliantly sunny 
Saturday to experiment In addition to 
ovens large and small, food dryers, water 
heaters, and photovoitaic devices pro­
vided data on electrical and thermal appli-

cations of sunshine. 
(Center) Kealakehe Intermediate 

School seventh grader Andy Akana 
spad911 some soil over a time capsule in 
observance of National Energy Educa­
tion Development (NEED) Week, March 
15-19, in Hawai'i County. 

The students, who are members of the 
National Junior Honor Society's NEED 
Committee, persuaded Mayor Stephen 
Yamashiro to issue the official proclama­
tion and attend the time capsule cer­
emony. The team also established an 
energy resource center in their school 

library, broadcast energy tips on radio, 
produced a play, and prepared a school 
energy newsletter. Science teacher Mike 
Swangel is their !acuity sponsor. 

(Right) Irene Kozohara and Gayle 
Hatada, teachers at Keaukaha Elemen­
tary in Hila, discover how a muscle-pow­
ered flashlight works at a January in­
service workshop, "Energy in Action I" The 
session included a briefing on energy use 
in Hawai'i, the potential of renewable re­
sources, and hands-on experience with 
simple turbines and energy toys. 

To request a similar workshop, Big Is­
land teachers should call DBEDT's Hawai'i 
Energy Extension Service in Hila, 933-
4589. The energy extension is also the 
island's contact for the NEED program, 
and has many of NEED's activities and 
educational games, along with other cur­
riculum aids, in its reference library. Credit 
courses such as "Fun with the Sun" are 
offered periodically by the energy exten­
sion service, in cooperation with the Uni­
versity of Hawai'i at Hila. -> 
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Rain or Shine, Solar's Fine in Hilo 

As the song goes, "Hila's such a rainy 
old town .... " 

Aithough Hila's wet reputation hasn, 
earned it recognition as the Solar Capital 
of the Pacffic, solar water heating sys­
tems work great here .. .imagine how well 
they work in neighborhoods with "better" 
solar resources! 

Like mostfolks, it took my family awhile 
to get around to buying a solar water 
heater. Luckily, by the time we had the 
money ready, the State tax credit in­
creased to 35%. (This is the highest in the 
U.S., and is at least partly responsible for 
Hawai'i having the most solar heaters per 
capita.) 

When we first bought our home, among 
the things I looked for was solar access. 
Would the roof be suitable for solar collec­
tors? Would neighbors' trees cast incon­
venient shadows? 

As it turned out, our home was perfectly 
oriented for solar equipment The roof 
sloped south at a good angle (roughly 
equal to our latitude; 20• or 25• is fine in 

Good Angle, No Shadows 

Hawai'i) and it was exposed to the sun for 
nearly all of the day. 

Shading is a serious consideration. The 
most critical period is 9:00 a.m. to 3:00 
p.m. Although collectors certainly can 
pick up heat at other times, the sun is 
comparatively low in the sky and sun­
shine will hit your collectors at a slant; 
much will be reflected instead of absorbed. 

Since we do live in Hila, which aver­
ages 130" of rain annually at the airport 
and gets wetter as you move inland, we 
had a fairly large system installed. It 
consists of two 4'x1 0' Sun Earth collectors 
and a 120-gallon Ruud tank, plus a pump 
and various valves. The 80-sq. ft. collec­
tor area guarantees that when the sun 

By Andrea Beck 

STEADYI Curt helps slide the collector 
panels up to our roof. 

does shine, we'll catch those rays; the 
large tank gives us the capacity to store 
the hot water if the good weather doesn, 
last. 

Our system, purchased from Big Island 
Solar, was installed neatly in a day and a 
haij by Drainpipe Plumbing. Solar deal­
ers in Hawai'i generally have good repu­
tations, and the equipment is reliable, so 
it'll be hard to go wrong when you make 
your own solar purchase. Do shop around, 
and consider buying from a member of 
the Hawai'i Solar Energy Association, 
since they are established businesses 
with good track records. 

We have a four-person family. Besides 
myself, there's my husband, Curt; our 
son, Robert Alex, 1 0; and our daughter, 
Angela, who just turned 7. 

Typical Hawai'i residents use 15 to 20 
gallons of hot water daily for personal 

purposes (showers, shaving, and so on). 
Dishwashers usually demand 15 gallons, 
and a good rule of thumo tor the laundry 
is to add another four gallons of hot water 
per person every day. 

Adding that up, we estimated that our 
family required between 91 and 111 gal­
lons of hot water daily. Call it 100gallons. 

Since Hila's a cloudy area, we followed 
the State DBEDT Energy Division guide­
lines to size the collectors: 3/4of a square 
foot of collector for every gallon of hot 
water we wanted. That would be 75 sq. 
ft.; the 80 sq. ft. we bought is nearly 
perfect. (In sunny areas, you'd only need 
112 sq. ft. per gallon.) 

The second sizing question was, how 
big a storage tank to get? The State 
suggests a range of 1.4 to 2.2 times the 
amount of hot water we wanted. A 120-
gallon tank is on the small side, but it's the 
biggest available. It is possible to have a 
two-tank system, but they take more space 
than we had. 

Undersizing the tank is dangerous: hot 
water is corrosive, and can cause leaks. 
Every tank has a protective anode rod 
inside it, which corrodes first, sacrificing 
itself to safeguard your tank. Once the 
anode is gone, though, the tank is the 
prime target. 

If the water in your tank stays below 
14o•F, your anode should last at least as 
long as the tank warranty (usually five 

Corrosive Hot Water 

years). Between 140• and 150•, the 
corrosion rate doubles, and it keeps dou­
bling every 1 Odegrees, according to local 
solar professionals. 

If tank temperatures are consistently 
high, the anode can be eaten away in two 
or three years. (it can be replaced;check 

CONTINUED on page 4 




