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Like many countries worldwide, Thailand is having to takeraus look at future
projections of its electricity needs. It has some naturakgserves on its territory,
but those reserves are not expected to be robust for the lomg férai authorities
import natural gas from Burma — and import electricity gendr&tam hydro from
Laos.

There is a belief among some Thai politicians and busieasers that nuclear
power plants are inevitable for Thailand. They appear $serrdmed to join the
nuclear club, that objective perspectives take a back be#his text, we’ll articulate
several reasons why nuclear power plants would be a mistakbdddand. Any one
of those reasons, standing alone, would suffice to take nuéfehe @rawing board.

So as not to appear all ‘gloom and doom,” we’ll also gleaHow sensible
alternatives. Top of those options is what's called ‘concentsatled.” Near the end
of this text are thumbnail descriptions and contact info fayuple dozen companies
which are at the leading edge of solar technology. Thesdaaréhe most part,
companies which have already been building municipal-scale pgemeeration
plants. Prices for solar generated Kilowatt/Hours (Kw/Hr¢ @oming down
dramatically, (as low as 1 baht per Kw/Hr) as efficienayes are going up to
unprecedented levels (up to 79%). In contrast, nuclear power gienaesanowhere
near such numbers for cost or efficiency. It's like compadangbuffed Olympic
swimmer with a sickly overweight elderly person, and askingkwbif the two can
win a swimming race.

| say ‘we,’” because it's not just me as the authot,there are also a number of
guotes from others in the text — from both sides in the ‘wHads for Thailand’
debate. How Thailand meets its future energy needs is awpoytant issue, and the
consequences of decisions made today will have repercussiatedades in the
future. Indeed, with the prickly issues of nuclear waste, amdspthat will eventually
have to be decommissioned, dire repercussion could go on for témsusfinds of
years — no exaggeration.

Some reading this may wonder, or may even take offeha¢ a foreigner like me
has the audacity to stick his big nose in to Thailand’s businet=e| tompelled to
speak out, not as a citizen of a country, but as a person in tlte Wee lived on this
planet for over 50 turns around the sun, and have resided in over a donéres set
in most of its seven continents. I've been residing in Thadsndng as a quarter of
its citizens. | care for the Thai people no more or no less tbarelabout people from
other countries I'm familiar with. | felt compelled to coiepthis text out of
concern, mainly for future generations of Thais, but also foeffleets nuclear power



plants could have on Thais living today, and affects upon theihioeig. Thailand
has a small land mass, with no part more than a couple hundred dfm afr
neighboring country. If a worst case scenario befalls a fbalear plant, the
radiation will not discern between Thais and non-Thais, and radiegigainly gives
no heed to national boundaries. Let's get going......

BEING AN ACTIVIST CAN BEHAZARDOUS

The Electricity Generating Authority of ThailatBGAT) is the state enterprise
under the Thai Prime Minister's Office that is responsible étectric power
production and transmission in Thailand. EGAT's activitiesoepass the
development, construction, operation of dams, reservoirs, power ghnEious
types, transmission system and substations; the production ok lignd its by-
products; formulating policies concerning the production and salegrfeli It's
primary function is to provide and sell electricity to people amtities in Thailand.

Being a government owned and state-run enterprise, EGA®tibeholden to
shareholders and answers primarily to the ruling elite bas&aAngkok. It pays lip
service to the general public only to further its agenda. THa general public is
rather malleable. With a land mass and population similar toc€ralhailand is
nevertheless a patriarchal society, and their school syistdrased on learning by
rote. In essence, every Thai is indoctrinated to do asttiidielders and authorities,
and they learn early on - to never complain about inconveniences.

Just one true example which took place on a long-haul pasdeaigerAll its
windows were tightly shut. As the hours passed by, the #inmgot increasingly
dank and unbreathable. The Thai passengers may have been awasehuit ttiiey
didn’t mention it to authorities. The lone farang (foreignerhamdoach asked around,
“can we open a window and get some air in here?” Her querfedow passengers
and train hostesses alike - garnered variations of; ‘mai [jgmwheat does it matter) to
“mai dai pleean” (cannot do anything to change the situation). Ifimadesperation,
the farang woman opened a window. It's not known whether she wasdogidee
train staff, but at least she and her fellow passermeethed easier.

In my own little way, I'd like to carry the spirit dliat outspoken woman to the
nuclear debate in Thailand. Many Thai citizens will belieyeatever EGAT tells
them with barely a second thought. A relatively small portiomtafis may become
aware of the serious drawbacks to building nuclear reactors iramta# but all but a
few of those more aware citizens will likely opt to sit dreit hands with the
realization that it's futile to try to counter ‘the powéhsit be.” Plus, Thais know that
environmentalists get murdered in Thailand.

More than once activist has been snuffed out for daring to spgadgainst the
establishment. And just as often, Thai law enforcement arid ldgal system is
ineffectual in catching and prosecuting perpetrators.



Case in point: There was a young activist in the south w&® generating
awareness about the mangrove forests being cut down to mgkervearimp farms.
He was telling residents there that when the farms got too @oland no longer
yielded shrimp, the farmers would leave the scarred areaduelith no rehabilitation
or replanting — and go on to the next mangrove area. He was nuurd@rsther
young activist was murdered in a different part of the southtabes efforts to draw
attention to the drawbacks of building an oil pipeline. When pedpited listening,
the oil corporation bosses knocked him off.

In sum; if a citizen challenges ‘big money’ power brokerhailand, he/she can
be killed and there will me scant follow up by law enforcemdnteed, there are
hitmen for hire throughout Thailand, and the going rates (and therhttreeselves)
are known to villagers — who accept it as another facfeofdind death).

Below is a list of 20 environmental activists who weredared during the five
years of Thaksin’s reign as PM. It's doubtful that any ofabksassins or the people
who hired them have ever been formally identified or charged mviihder or as
accomplices to murder. Influential and wealthy people are ofteimdenurders-for-
hire, and such people are untouchable in Thailand. Perhaps the Tithksirsaation
was too busy busting young women for wearing spaghetti strap blauseading
concern at the time) and other more pressing concerns.

In December 2007, a new administration was elected.ed$ieng Prime Minister
made no secret of the fact that he admires everything tHaMeXhaksin ever did.
Some might say the current head man is even more of a haehdisngler than his
mentor. Let's hope, for the sake of a safe and secure fistuihailand, that he’s
not. Here is the list, culled from the Nation newspaper;

1. Jurin Ratchapol: Killed January 30, 2001 because he took action tagains
encroachments into a mangrove forest by influential peofket.

2. Suwat Wongpiyasathit, leader of Rajathewa community: Mag&h2001: Was
murdered after campaigning against a garbage disposal ptiogcproduced foul
smells and water pollution. She was shot dead a day bdfere@as due to speak to a
Senate committee on the environment.

3. Narin Bhothidaeng, former chairman of Khao Cha Ang Klang Tung o@t&aT
group in Rayong. Killed on May 1, 2001 because he led villagers tespratrock
grinding plant run by a national politician.

4. Pitak Tonewut, former president of the Nature and Environment (vatiser
Student Club at Ramkhamhaeng University: Killed on May 17, 2064ause he led
villagers to oppose the building of a stone mill that encroachedh diorest
conservation area in Nakhon Sawan province.

5. Chaweewan Peeksungneon, Nakhon Ratchsima’'s Naklang Tambon Adtivaistra
Organisation (TAO): Killed June 21, 2001 for obstructed the biddingdestruction
projects by the TAO which favored local wealthy and influempedple.



6. Somporn Chanapol, leader of Kradae river basin conservation gr&upat Thani:
Killed July 2001 for protested a dam construction project that obstiube Kradae
river.

7. Kaew Pinpanma: killed in April 2002 over a land dispute in Lamphowvirzce.

8. Boonsom Nimnoi: killed in September 2, 2002 because he protested the
construction of a chemical factory in Petchaburi’'s Baan Léisirict.

9. Preecha Thongpan: September 27, 2002: Was shot dead after camypagginst
a wastewater treatment project in Nakhon Sri ThammarFatg Song district.

10. Boonrit Charnnarong: Killed December 15, 2002 because he protesiedtag
illegal logging by forestry officials in Surat Thani’'s T@dana district.

11. Boonyong Intawong: Killed in December 20, 2002 because he proteatadtag
rock grinding plant run by a local influential figure in Chiang 'RaViengchai
district.

12. Khampan Suksai, deputy chairman of the Ping River Basin Cotsrr@oup:
February 1, 2003: Killed when he tried to prevent an important peison
encroaching into community forests.

13. Chuan Chamnarnkit: Killed February 4, 2003 because he campaigimest dgay
use in Nakhon Ratchasima.

14. Samnao Srisongkram, chairman of Pong river conservatibn cl
Killed May 25, 2003 because he protested against a paper mill.

15. Somchai Neelapaijit, human rights lawyer: Last seen @mciM 12, 2004:

Kidnapped and killed by government agents because he was #mesealeittorney for
five Muslim militants suspected of involvement in the Januaiy on an Army base.
He also was defense attorney for three suspected Jemanlyas$lderrorists, and was
involved in cases against a proposed gas pipeline in the South.

16. Chareon Wataksorn: Killed June 21, 2004: Led successful campgagmsta
building of power plant at Bo Nok. Filed petition with interior miarsand National
Counter Corruption Commission accusing wealthy people of bribing local
administrative organization officials to agree to sale 68gai plot of land. In 2001,

he had received an honorary doctorate degree.

17. Luechai Yarangsi, president of an environmental group in Lampasgshot but
survived.

18. Boonsom Nimnoi, a community leader opposing a Phetchaburi plantats
killed in September 2002.

It's a sobering list, not least because most of thedened activists were bright
young university graduates — and also because they weret@timg peacefully. A
decent thing to do would be to erect a memorial to acknowledge sheiifices.



Have each murdered person’s name shown, along with their hometowmesamal a
brief mention of their cause.

In Thailand, if a woman wears a spaghetti strap blaus#,a farang is caught
tossing a cigarette butt on a trash-strewn Bangkok sidewalkcastdoe fined. In
contrast, a wealthy contractor who hires a hitman to knock aftiag/person — is left
untouched. At worst, the hired thug may get a reprimand, buiighkoss ordering
the hit is essentially untouchable — even if the whole commundws his identity.

FEASIBILITY STUDY
WITH FOREGONE COONLUSION

EGAT announced near the end of 2007 that they are allpd&8,000,000,000
baht (over 43 million dollars) to conduct a feasibility study te séether nuclear
power plants are the best option for generating Thailand’s futec&rieity needs. To
add legitimacy to the study, they got the Thai government to forproxy entity
called Nuclear Power Development office (NPDO) to stand aldeg Since EGAT
IS a government enterprise, it's run differently than a campm. One of those
differing ways is to allocate vast amounts of money for mpzagn to produce a
foregone conclusion. Actually, it's similar to what a privateporation would do,
though a corporation would call it ‘marketing,” whereas EGATscilb ‘feasibility
study.’

"Building a nuclear power plant is unavoidable for aitand."
EGAT governor Kraisi Kanasuta.

Tara Buakamsri, a Greenpeace campaigner, says, “Amnomany fast-tracked
decisions taken by the erstwhile military-government, the approfv1.38 billion
baht to study nuclear power generation by Mr. Piyasvasti Amraffiemder energy
minister), on his last day in the office, is a huge wastenohey and will not
adequately address the real issue of energy security.”

Those in the highest echelons of Thai government want nymb@sger. They've
already expressed that desire unequivocally. The reasomsasi®old and will be
discussed later. The point here is that the allocation of 1.38rbbkht is a complete
waste of taxpayer/ratepayer's money, because it's earméokedresult that's pre-
ordained. Actually, much of the money will get spent on high iyugrinted
brochures which will likely be distributed nationwide. Another Isizgoortion will
get spent on TV and radio ad spots.

Why all the expensive brochures and TV spots? The an$weronvince the
Thai public that nuclear is the best option to meet Thailand’sefdlectricity needs.
To get an idea of how easily the general Thai populace is swayeuublicity:
Just after the turn of the century, there was a nationwilgi@h. One party spent



gargantuan amounts on printing slick campaign posters which theyelvengvhere.
Nearly every one of the millions of concrete power poles throughioaitand had a
poster hanging from it (which is technically illegal, but whoesawhen you're rich
and powerful?). The other party had a much smaller number of pbategs Guess
who won the election? It's a no-brainer, the party with tharstoller campaign won
handsomely.

One party made all sorts of promises, having to do waithiving debts, and
offering nearly free health care. No matter that when they paon, the debt
forgiveness plan went awry and hospitals closed for lack of fuAtigshat mattered
was saying what need to be said to get elected.

One party had a giant campaign that paid village headimeass payments down
to voters. Some observers say that the vote-buying was theeffeattve policy of
all — and it certainly cemented the well-funded party’s avélamd votes. The nuclear
‘debate’ within Thailand will involve money also — lots of i#nd there’s no mystery
who will have the most baht to spend to pursue their agenda.

Where does the money come from? The 1.38 billion batitddfeasibility study’
which EGAT ) is allocating to the
newly formed NPDO (Nuclear Power Development Office)? Rerliaat's a two or
three pronged question. For starters, how much is Thai goveriftagpayers), and
how much from EGAT’s rate-payers. It's not from corporatdecsfbecause EGAT
IS not a private corporation, so the ‘feasibility study’ will feed for by the public,
either through taxes and/or through higher electricity bills.

Actually, EGAT would be justified to ask for outside corpenaoney to pay for
that ad campaign a.k.a. as their ‘feasibility study.” ®&hare four international
nuclear power plant companies vying for the go-ahead to build @anéspko one can
assume that any one of them would be glad to invest in the one-fdesibility
study’ that will promote nuclear to the Thai public. It wouldn’t b&anflict of
interest’” because they would essentially be promoting their irydastrhich is what
corporations spend billions doing every day.

EGAT won't ask corporate bidders to contribute to their cagnpto market
nuclear, at least not openly. Since the money EGAT will bedipg is government
money, then there’s scant incentive to get creative with fithencing of their
‘feasibility study’ or any other expenses. Plus it takes neffert to solicit
cooperation from outside corporations, and EGAT would likely ratherttekeourse
of least effort.

If EGAT'’s proposed ‘feasibility study’ were really looki at the feasibility of
nuclear, it would, by definition, look at other electricity gextierg options. There has
been, and will continue to be some lip service paid to somenaiitees, yet the
conclusion is foregone — the boys at the top all want nuclear, sonangion of
alternative options will be like window dressing — in order to maleppear they’re
being objective.



WHICH SITES?

Part of the 1.38 billion baht will supposedly get spent @y where the four
best sites are for building nuclear reactors. This is obviousgnaitive issue, because
even out-of-the-loop Thais acknowledge that there are safetyrosneéh nuclear.
However, if jobs are on offer, then safety concerns will yikieke a back seat. In
other words, if a site were picked that was near X village, the residents of X were
convincingly told there would be lots of well-paid jobs on offernthis quite likely
that most residents would look upon the new plant favorably. Tkigaa country in
flux. It's easy to move from one area to another. So evanrésident of X had
worries about living in the shadow of a nuclear reactor, sgtmot mind moving
elsewhere.

EGAT and the NPDO, with their government money and backeg,both be
expected to carry out a splendid publicity campaign. It wouldn'ubpgrising to see
popular music bands and celebrities brought to the town, and heasabpgblicity
for nuclear get laid upon the residents of village X and surrogneigions.

Nor would it be surprising to hear about under-the-table gday+of village
headmen, promises of public work improvements, and perhaps evenpaiyatents
to villagers. All Thai politicians know how affective such actidmsve been for
political campaigns, so it's only a slight adjustment to yampich skills to boosting
nuclear power plants.

For practical reasons, all of the four nuclear sitdishave to be near a copious
supply of water. The water will be needed for cooling thetoesic Salt water from
sea can be used, though there are environmental drawbackeaafBndeing pumped
in will have to be filtered, and the powerful non-stop pumping actdh have
adverse affect on sea life. Clam and barnacle eggs coultirgagh the filters and
bollox up the pump, the valves, and piping systems. The zebra adame to
America’s Lake Michigan in the ballast of a tanker. The enspinglems with clam-
infested municipal and factory pipes has caused damages thdre billions of
dollars.

Since there are no reliable year-round fresh watemgpsburces in Thailand, sea
water will have to do the job. For that reason, all four preggdants will likely get
sited along Thailand’s coast. Where, pray tell? For startbere’s not a linear
kilometer of Thailand’s coast that’s not inhabited

So, does EGAT have a ‘short list’ of plausible nuclear pglant sites? If they
do, the public isn’t hearing about it at the time of this imgit(April 08). It's likely
the public will continue to be left in the dark until the last gdesmoment, and will
not likely be informed while the ‘feasibility study’ is on-ggi To announce the
proposed sites would spark controversy, so it would behoove EGAT togfiutat as
long as they possibly can.



Thailand has many Km’'s of coast, including a few islan@ame islands and
stretches of coast are obviously not on EGAT's short listywhere near Krabi, Hua
Hin, Phuket, Chon Buri/Pattaya, the Samui region, and other istaa@d®ry doubtful
— because of their high density and/or tourism.

Much of Thailand’s coast stretches along the far soutiormreget that is also
where there are festering problems with Muslim extremisRule that area out
because of concerns for security. Extremists have beenitgrgaything and anyone
who is even remotely connected with the Thai government. Texqchkeeet
sweepers, coast guard piers, telephone booths — essentialyngniftat has the
garuda state seal - is fair game. What juicier tattgmh a nuclear power plant for
those bent on causing trouble for government?

Much of Thailand’s coast lies close to neighboring countriés doubtful that
Cambodia, Malaysia or Burma would be warmed by the idea of haviri@i reactor
planted near their fence line. Looking at Thailand’s Andaman ;ciassouthern
region meanders on down to Malaysia (and Islamist separatistghe northern coast
stretches near to Burma. The middle region is largely saturaith tourist
destinations. Add to that, the new-found awareness of tsunamisghduakes, and
that could preclude Thai- land’'s entire Andaman coast from hostirygnuclear
power plants.

Thailand’s much longer coast around the Gulf of Thailandrelsanany similar
impediments to building even one, let alone four nuclear power pl&#syveen its
most southern region and the Samui area is the Buang Lagoon by the $angkla
— which might be a proposed site — though it's still relativelyselto areas of
southern unrest.

The northernmost part of the Gulf of Thailand is caltexl Bight of Bangkok on
some maps. It's bordered by land that includes Hua Hin, Pataghpf course;
Bangkok itself. That whole region is out of the question ated@i a nuclear reactor
— not least because there are at least two royal residertbas area.

To see URL with a map of possible sites for Thai nucleantqla
contact author’'s email; dathailand@hotmail.com

After eliminating the coastlines which have drasidsador consideration, there is
scant little coast left to plausibly site a nuclear plartiere is a 300 Km stretch going
north/south between Hua Hin and Suratani/Samui — though all of thabinast t
towns — and none of that property is more than 50 Km from Burma. Insee,
middle parts of that beach line are only about 14 Km from thenBse border — so it
harkens back the issue of whether Burma will take kindly to a finzlear reactor
within shouting distance of their territory. Also, a majalread line and highway go
through that narrow corridor. A nuclear problem there would be akimasling the
knee of a one legged man.

If the tables were turned, it's doubtful Thai authoritied their military masters
would give a warm welcome to the idea of having Malay8arma, Laos or
Cambodia build nuclear power plants within 15 Km of their border.



The only other tenuous possibility is the 150 Km stretcloast southeast of
Bangkok between Sattahip and Trat. Much of the same concerns cropnply:
resort towns (Ko Samet, Ko Chang, Chantaburi and Rayong, to naew) arid
proximity to a foreign country (Cambodia). Residents of Rayong have ibethe
news recently as protesting polluting factories, so they've shbeimgelves to be
environmentally aware and prepared to mobilize with protedteeed be.

If EGAT opts to site a nuclear plant alongside a laken tsurely protests will
ensue — not least because water rights are a sensitieeins$tailand. Along with
annual flooding which affects many parts, there are annual problgmsiroughts.
Every year there are new and on-going protests that revobumd lack of water.
Having power plants commandeering lakes or stretches efsrig bound to elicit
howls of protests from farmers and homeowners.

GET INFORME

As we all know, a few years ago, Thailand’s Andamaastcavas hit by an
unexpected tsunami. The word ‘unexpected’ is used here, becausehg@sked
any Thai people, even their top scientists, what were thecelaof a tsunami hitting
the Andaman coast — before the big one hit - nearly every onel Wwaué said zero or
close to zero. Those ‘in the know’ would have told you that tsunaenigeay rare in
the Indian Ocean — and in recorded history, no tsunamis have leeatened
Thailand’s shores.

Indeed, before the recent big tsunami, all but a handftiaif people didn’'t even
know the word. It's worth mentioning, because there’s a gelastabf awareness of
potential catastrophes among the general Thai populace. When takisgch a
serious technology as nuclear fission, awareness of potdmtalks should be a key
component to planning process. Thais are certainly familigr such things as
flooding and drought, just as they know much about Bangkok and Thai histaty. B
ask the average Thai to describe a glacier or to name tige i any one of their
four bordering countries, and you're likely to draw a blank.

That's why a rounded education of what's involved with nuclear pplasts is so
important at this juncture in Thailand’s history. It's not enodwghget just the
glossed-over campaign that EGAT and the Thai governmenpavidide out. People
need to see the whole picture — before they're able to make irdoame wise
decisions.

Even EGAT doesn't see the whole picture. Or, if sofiiteeir people see it, they
surely don’t want to share their ideas with others. IE&AT employee knows that
going nuclear is his employer’s foregone conclusion, what good wbslerve for
that person to buck the trend and declare that something lkeedotrated solar’
looks to be a much better power option? Such a person would be riditutlee



least, probably ostracized and lose their job — and may even get dnaitke pow!
Thai assassins have been hired to kill for less seriogensadhan that.

A few years ago, an accountant from Australia was hiredme to Thailand to do
an audit of a rice mill which appeared to be cooking the books. ©wdy to the
mill, he got shot and killed. Recently, a Thai doctor and hemdgevere all gunned
down while having a friendly little barbecue in the back af lneuse. The reason;
some neighbors thought the music was too loud.

WHERE THERE ARE BIG CONTRQTS,
THERE ARE BIG PAYGFFS

Consider this hypothetical situation: There tve types of electricity
generating options under consideration by authorities: All the comfooéeach are
identical. However, one of the options entailed big lucrative aotgifor the builders,
whereas the other option was cheaper all-around. Guess whigoaltebe picked?
If it happened in Thailand, the option with the big contracts wouldhiesen. There
are several reasons for this, but the biggest reason is midredis the primary reason
why the plans to build four nuclear power plants are being raildoadeard
implementation with such vigor by the ‘powers that be.’

Before, during, and after their expensive ‘feasibilitydgt’ EGAT (and everyone
else who might a piece of the tens of billions of baht on )ofiéi be only singing
praises for nuclear. They're not stupid, and they know there wibbeerns by some
for safety, security, environmental, and fiscal issues. H&g're lining up their
marketing campaign to address those issues in quite convincysg wa

They will start by emphasizing Thailand’s future needsefectricity. That in
itself is not a contentious issue — though EGAT and others are adgriegsom just
one angle. For starters, EGAT’s projected numbers are alstie

Witoon Permpongsacharoen, who is secretary-general of the Foundation for
Ecological Recovery asserts the following; “Thailand does not need nuclear power.
The purported "need" is based on an unrealistically high power demand projection
and an unjustifiably small amount of real alternatives allowed in the PDP 2007 (the
official 15-year power development plan). Last year, actual energy consumption
grew 3.3% compared to the projection (by EGAT) of 6.14%. The government's
forecast of future power demand is more than double the past 15-year average of
only 914 megawatts per year.”
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In contrast, Thailand’s nuclear proponents paint a picture ofi@seasing demand
for electricity. Besides the fact that nobody knows for suré teafuture will bring,
there are some related issues that beg to be mentioned.

First off, there’s rarely a mention of conservation, pkéer the offnand mention
of greenhouse emission related to global warming. That's wtetesd a ‘canard’ or
a ‘red herring.” Although nuclear plants don’t emit carbon when palvepe they do
have a carbon footprint.  Just one of many ways that nuclear mlantsbute
nightily to CQ emissions;

Mining requires very heavy machinery. Just one mine in Alisstreleased the
following numbers regarding the amount of diesel it will need talgeugh the top
layer of rock — in order to access the ore it seeks: Roxby Destimaates it will take
one million liters of diesel per day for four years — thasrly 1.5 billion liters of
fossil fuel just to get through the top layer of rubble. Aftet,ttieey’ll need billions
of additional liters of fuel to actually mine and process thel@gre aiming for. So,
next time of someone tells you that ‘nuclear emits no2,G® has ‘no carbon
footprint,” you can look them in the eye and tell them ‘that's hasiw ....and tell
them why. [thanks to Roger Beaumont of the Nation Newspapeeafsing that info
along].

And to say nuclear doesn’t emit carbon, while obfuscating tire diire issue of
radioactive waste, is like telling your child to not spilk ls®up on the floor, while
you're draining the used oil for your car on the same floor.

EGAT in particular, and nuclear boosters in general don'h $eeealize that the
#1 best way to deal with energy shortages in the future, isidoueage Thais to
conserve energy. Perhaps it's understandable that EGAT #hatt issue, as it's in
the business of selling the stuff, so why should it encourage pedpls tess of what
it sells? A similar sort of outlook might explain why Presid@msh was never a keen
enthusiast for alternative power options in America. Afterfall generations, his
family had become rich selling Texan oil.

SOME NUKE-RELATED HISORY

Does the name Hans Blix ring a bell? He waSwede who was appointed by
the UN to head a committee to look for ‘weapons of mass @éstmuin Iraqg, prior to
America’s second Gulf War. Well, roughly ten years before,Blix, as director of
the UN'’s International Atomic Energy Agency (IAEA), came Thailand. His
mission at that time was to convince the Thai government thé&aruenergy was a
good way to meet its future power needs. He told his eagandrste’In the longer
term it is inevitable and indispensable to use nuclear powertlzréfore any
developing countries with fairly high levels of development, [Keailand, must
begin to prepare for a nuclear period."
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EGAT heads and the Thai generals in attendance appeagce&heartily with
his recommendation. Soon after, EGAT formed its first ifebty study’ which
lasted three years and came forth with a projected cost48Gber kilowatt. [Note:
current estimates for large-scale solar generated eigctare as low as 1 baht per
Kw — but more details of that later].

The UN’s IAEA’s stated purpose is to ensure safe use ad¢aru— especially as
regards possible weapons off-shoots. The IAEA was not designetde adooster
for nuclear — particularly in lieu of the fact that thereisUN agency that promotes
alternative energy options.

Soon after Blix's promotion and EGAT's per/Kw numbers, (produlogda
Japanese consulting firm with ties to nuclear contractdre)World Bank issued a
paper which strongly advised Thailand against building any nuclear plawetfank's
report concluded that relying on natural gas, even if it hdw tonported in liquefied
form from Indonesia or the Persian Gulf, would be cheaper for Tobilean nuclear
energy. It also estimates that nuclear power will costildhd $3,000 or more per
kilowatt - 200 percent higher than the EGAT figure of a few mmerarlier — and
many times higher than estimates for solar costs.

The following article is taken from a May 2008 syndicated nettesi written
by Roy Wasson @&enewableEnergyFund.nebased in Miami Florida, USA

Kevin Bullis in the MIT Technology Review predicts that the silicon shortage that has
kept solar energy expensive is ending, paving the way to widespread expansion in
PV system usage worldwide.

Mr. Bullis goes on to say; “Solar electricity is about to get much cheaper, industry
analysts predict, because a shortage of the silicon used in solar panels is almost
over. That could lead to a sharp drop in prices over the next decade, making solar
electricity comparable in price to power from the grid.”

Solarbuzz CEO Mike Bradford; says; “Crystalline silicon has long been the staple of
the semiconductor industry - but it's also the active material in the most common
types of solar panels. While only 15,000 tons of silicon were available for use in
solar cells in 2005, by 2010, this number could grow to 123,000 tons, "What that
means, practically, is that solar module prices are going to come down dramatically
in the next three to five years,"

Bradford goes on to predict that over the next five years, production of solar panels
will double each year. In a recent presentation, he said that prices for solar panels
could drop by 50 percent or more — between 2007 to 2010.

In areas that get a lot of sun, that will translate to solar electricity costs of under 10
cents (3 baht) per kilowatt hour which will make large scale solar affordable.”
Bradford concludes by saying; "You can't even begin to imagine the transformation
that that's going to create.”
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During the latter part of the 2Ccentury, no new nuclear power plants were
ordered in North America. Similarly, Canada’s Ontario Hydrocelled twenty
planned nuclear plants. What did they know that Thailand didn’'t knoefhaps
their policies had something to do with North Americans have hadlégaaore
experience than Thailand — in the nuclear power plant arena.

Its no wonder that nuclear power plant manufacturers, likeeaé Electric,
became concerned. With the help of the IAEA and people like Bliglear industry
focused much of their marketing might on prestige-seeking Adixespite the
marketing pressure from big players in the industry, therewarertly less reactors in
operation today than five years prior. There are also lesgspunder construction
that ten years ago.

The U.S., which was the pioneer in nuclear power geaprdtas not had an order
for a new nuclear plant in the past 20 years. Why is that ks?not for lack of
development funds. The reason is the American people, who have Ipeetty di
acquainted with nuclear longer than the citizens of most othetiges, have realized
that the drawbacks of nuclear power outweigh its benefits.ethdbe U.S. is one of
the few places in the world where functioning nuclear plants hbeen
decommissioned.

Bikini Atoll, a remote little island in the Pacificc®an, was used by the U.S.
military about 60 years ago, to test atomic weapons. The ulasfdfesidents were
moved off the island beforehand. They have no possibility of retyioi their home
island any time soon, as the radioactivity remains too intense.

PEACEFUL WAYS TO ASSERT
THE WILL © THE PEOPLE

There are peaceful ways citizens of some coardae over-ride the wishes of
their governments and large corporations. In other words, iiga End determined
group of people decide to enact a policy shift, they can do it. Tbei via a
combination of free press, peaceful demonstrations, and ibe bizx.

Such avenues that enable the will of the people toideegovernment policy, or
to challenge big business don’t exist in most countries. For @gamn China, it's
currently near impossible for a popular peaceful movement totaffenge. Same
for Burma, North Korea, parts of the former Soviet Union, andtmbsAfrica.
Thankfully, a country like Thailand does not have as much engencantrol as
China, and the other countries mentioned in the prior senteneetrié democratic
avenues to change still have a ways to go in Thailand, esniins a stratified
society.
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However, Asia governments’ lust for nuclear has not dbatelow are listed
several reasons why nuclear continues to appeal to Asian g@ams)m

>>>  Nuclear has a prestigious aura about it. It's noessarily joining ‘The
Nuclear Club’ in terms of the mightiest weapons, but it's aclsar Club’
nevertheless — and gives the appearance of modernity &ethgftechnically adept .

>>>  With a few exceptions (Japan, Singapore come to mindnAsafety standards
are not generally as strict as Europe or the U.S — therebygnlaig construction jobs
easier — by having comparatively lax standards.

>>> QOrganized protest movements are more difficult to getggeiand are often

brutally squashed at their inception. Besides some smallgtries, where protests
are nearly impossible (Cambodia, Vietham, Burma, Laos)y) aviarge country like

China suppresses protests with an iron fist. Partly for #egton, China has more
nuclear plants on order than any other country — 30 at last count.

>>> Most Asians have grown up accustomed to having directjives from a
patriarchal top echelon. Non-conformity is frowned-upon. In otherdsyothe
government decides the flavor of the month, and its citizensrlkaaicept it, or suffer
consequences.

YELLOWCAKE IS NOT A KIDSTREAT

Yellowcake is refined uranium (U308) that is thel for a nuclear reactor.
Most of the world’s uranium is mined in one of five countries: tAalg, Canada,
Namibia, South Africa, and Kazakhstan. Which ones will Thdilaurchase from?

Mined uranium comes in several forms, or isotopes. Fdingtaa nuclear chain
reaction in a reactor, the only useful isotope is uranium-235, whabuats for just 7
out of 1000 atoms in the mined product. The other isotopes arssuseleept to tip
armor piercing bullets and missiles. In other words, once theumaisi freed from
the sand and rock, it will initially need to be refined tothe 0.07% that's useful.

Several further steps of processing are still neededyettthe ratio up to 0.5%.
This is done by separating isotopes in an enrichment procesglhimates the higher
concentration. That's when you get Yellowcake. If theregtitah in any of the many
steps of that process — no yellowcake comes out the other end cafntvesyor belt.
Compare that, to what's needed to process the fuel for seferated power. No
contest. Just low-cloud daytime skies, and you're generatingrpow
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In early 2003, the commodity price for a pound of Yellowcake was ®lr years
later its price ballooned to $130 per pound without declining once. EhatA0%
increase in a four-year span.

At the turn of this century, there was investment neitheew uranium mines nor
in the facilities needed to process the raw material inltoweake. During that time,
demand was partially met (in the U.S. and Russia) by breaking doalear weapons
and draining inventories, which are now nearly gone. Worldwide, urapraduction
meets about 60 percent of current reactor requirements — and dozevs i@factors
are planned — mostly in Asia.

According to Dr. Thomas Neff, a research affiliatt&f's Center for International
Studies, “The shortage of uranium and of processing faciitigkiwide leaves a gap
between the potential increase in demand for nuclear enedgtha ability to supply
fuel for it.” ....and that gap will widen as more reactges built.

When EGAT funded its initial study on nuclear power feasjitit Thailand, they
were basing their findings on a very low price for fuel, and ha way of knowing
that Yellowcake would skyrocket in value.

They also couldn’t have foreseen that there would beutessum mines in the
near future — even though uranium is in ever-increasing demand.ofQhe most
basic tenets of the ‘Law of Supply and Demand'’ is if therecseimsed demand and
less supply for a commodity, that commodity goes up in valuerdiogly.

There are no uranium mines in or near Thailand. The mingaggs is complex,
many-tiered, and requires permits at every step — parfic@arregards transporting
across international boundaries.

Two of very few Uranium mines worldwide are in Aaka — namely; Energy
Resources of Australia's Ranger mine, and Cameco's Cigaropakation, and both
are having production problems. Each suffered serious flooding thbegbatses
were not the same. It underlines the fact that; a glitchny step in the mining,
processing or transport of Yellowcake can render a nuclear lkmally powerless
without its fuel. Some of potential pitfalls of bringing uraniont of the ground and
to the processors, and then transporting yellowcake to the end user

1. Exploration. Are permits issued and valid? Will the suryeld a ‘false
positive’ thereby stretching investment funds?

2. If ore is found, will permission and permits be forthcoming?

3. Property will have to be purchased or leased. In most counties,
Environmental Impact Report (EIR) will have to be developed, in western
countries that requires input from regional residents. [Namtesof these
listed items apply as well to establishing a site for aegargbower plant. In
Thailand, there supposedly are some laws that address ‘Eiesis but
they're easily circumvented by the powers that be — sometiaedevious
means. Case in Point: Bangkok Post, April 6, 2008 edition, Dafere was
a half page report which mentions a large natural gas depot sjviahg up

15



near a dense residential neighborhood. Only as the constructiord neare
completion did some of the locals raise concerns. That'subecthe
supposedly required EIR was skirted around via a devious serislsetf
games and ruses by the corporation which put in the depot.]

. Equipment and facilities will need to be purchased or leased.
More investment. Maintenance will be needed oecalipment.

. Will employees be unionized? That one issue alone can cldaata
. Processing: how efficient and safe will it be?

. Natural ‘acts of God’ occurrences, such as the different tghb#eoding that
closed down the two Australian mines mentioned above. Theretast af
other potential natural phenomena which could cause glitches erse w

. Sabotage: Wherever there’s uranium-related activityretiéll be people
and/or organizations which will want to sabotage it for one reasanather.
This holds true not only for mining, but also for transport, and fontioéear
reactors themselves — and possibly also the controversial praicegsg to
deal with nuclear waste — a subject we’ll discuss in lddaser in this text.

. Protests and popular uprisings. Perhaps not as real a threainfiog @nd
shipping as it is for the power plants, but a potential glitch fawteertheless.
Actually, protests along shipping routes are becoming popular andiedfe
methods of getting a strong messages across.

10. Lax Work Standards: ....can happen in any industry. The operating nuclear

power plant near Sacramento, called Rancho Seco (‘Dry Ranclpainish)
wound up getting shut down. One of the initial complaints lodged by Jocals
in that case, was; security employees were shown to be usigg while on
duty. The idea of a team of people operating a nuclear powerdvlark or
stoned was not very comforting to nearby residents. Thai augisodan
brush all such concerns aside. They'll start by saying, fitt@nd it won't
happen.” Then go on to give a plethora of reasons for its impotsilaitid
mentioning harsh penalties for anyone caught drunk or stoned on the job

Fact is, Thais are forgiving of such improprietig&sxample: if a government

employee is found guilty of wrongdoing (in spite of initial denialsnfrhis
superiors), the worst that can ever happen is a ‘transfeeal oactive post.” In
other words, there is no offense so wrong that can cause a Thanmew
employee to get fired.

Another case in point: at Bangkok’s new airport, there had hagging

complaints of luggage being broken in to and valuables being stalgparently

there were no security cameras in the cavernous baggageniaadda, or the
cameras didn’t work, or no one was watching the displays, or higiseknew the
culprits, but didn’t want to blow the whistle ....the list could goaml on as to
why the pilfering continued. The sobering truth is; if the topeén of security
took his job seriously and really wanted to bust the culprits,dbeld. Instead, a
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‘mai pen rai’ attitude prevailed, along with denials, excuak®)g with possible
cover-ups and pay-offs.

11. Transport is another area where glitches could logjam thelysugp
Yellowcake. Transport would be over land and sea. The seadsamasd
Singapore (which is between Australia and Thailand) are notorioysréde
activity. A Yellowcake-laden ship would be a juicy prize. Awhially, many
of the potential glitches mentioned earlier in this list (poént failure,
sabotage, inclement weather, protests, stoned or drunk workejscaitd
adversely affect a nuclear shipment.

12. Anything that can be shipped by sea is subject to permits aiifs. tar
Yellowcake especially so — because of its importance to m@tgecurity.
Permits and tariffs aren’t static, and it shouldn’'t surpasgone if such
regulations get stiffened, and customs’ duties increasetmmwer Political
implications are never far from something like shipping imparfael. Look
at all the controversy that's been stirred up over the yesgarding the
shipping of oil — and oil is not nearly as difficult to mine, nedienited in its
supply, nor as valuable on a per pound basis - as yellowcake.

Wars have been fought over the availability of oil andhipping lanes. Why
would we expect anything less in regard to Yellowcake? To jiagie one
example: China will soon have dozens of nuclear power plantsitsAllel will
have to imported, most probably from Russia and Australia. [Eigctfrom
nuclear will be an essential commodity, and any threat tgeliewcake fuel
supply could possibly see China threaten to use its powerful mpili@uring the
2008 Chinese New Year, millions of Chinese got stranded becassewfstorms
and lack of electricity. It was a national disaster.thiat case, it was the blizzards
that caused the blackouts. However, you can imagine; if thkdues were man-
made (piracy, terrorists, enemies, blockade, protests;-dét® Chinese top brass
would stop at nothing to fix the problem.

With China, North America, Europe, Japan and others camgpetightily for a
finite amount of yellowcake, the price of the commodity wvdbubtless rise —
probably astronomically. Will Thailand’s EGAT take that inte@mt when it does
its newest ‘feasibility study?’ But more important, howliifge Thailand going to
feasibly compete with the world’s economic and military heavghtsi for
yellowcake?

An essential commodity whose supply is dwindling, along vstmiushrooming
demand, equals much higher price-per-pound and greater compatititime f stuff.
Thailand will essentially be in a highly competitive queuehwithina, America,
Japan, India, European countries, and others. What will Thaildinat $eade to meet
that challenge? Will it hock its beautiful temples, or peehits remaining rights to
the Mekong or Salween river waters? Will it auction off sais national treasures
on Ebay?

It wasn't many years ago that Thailand’s navy talkedyttwernment in to buying
it an aircraft carrier. Fighter planes added handsomelydobill. Then it was
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discovered that the planes had to be maintained, and thezecoqgipus amounts of
fuel needed to get the big boat moving. Needless to say, thaashipeen sitting in
dock, and one of its three fighter aircraft may be operatio@aerreaching and bad
planning is no stranger to Thai top brass.

Another well-documented case in point: the new airport for IBdng with the
long name whose transliteration doesn't fit with how the naraetisally pronounced.
We'll call it SUV. In planning stages for decades, thees never a real EIR filed,
certainly never one that encouraged input from affected residémtsand behold,
when the reality of jets flying in and out at low altitude dasvoa the residents, it
was too late to do much about it. Not surprisingly, the near-constas¢ and
shaking is having an adverse affect on residents and theirimygell Were they
forewarned of drawbacks by authorities? Of course not. Asdorpensation for
suffering and damage after the fact — that's being dealt witpioal Thai fashion: A
few thousand baht dispensed here and there — just enough to tryepriti&keseething
masses from protesting too much.

As for the site: Anyone who follows Thai news clippingh kviow that the airport
was put in a swampy site. Drainage infrastructure waalledf but some cracking
due to settling has plagued the airport since its opening wéeftsbal warming has
any credence, then the runways should be under a meter ofiwatéty years or
less. Leading up to that, will probably be plans to build a big laveend it — which
is also what's been seriously suggested as a future mggatgos Bangkok itself.

Any kid who has built a sandcastle knows that when you wall aet,weu also
wall it in. To be even remotely feasible, there would havbe@argantuan pumps
going 24/7 - pumping water out of the airport (or city) up overlévee. Those
pumps could soak up a significant portion of Thailand’s future nuglearered
electricity.

SUV airport and the aircraft carrier can serve asatdis for how things might
develop if Thailand were to build its planned nuclear power plants aubedoth
SUV and the carrier are large scale recent projects takday the Thai government.
Both were badly planned, badly executed, and continue to be rifepnoblems.
The worst that can happen with a carrier is it can sink osald (as is, or for scrap).
The worst that can happen with SUV airport is it becomes inogerabwever, a
nuclear power plant has potentially more dire worst case scenarios

YET MORE PITFALS

Besides the earlier mentions of the fudiqyeake) being hard to source and
increasingly expensive, there are other potential pitfalls whildnd going nuclear.
Three Mile Island, in the eastern U.S., became world renowth@é mid 1970’s.
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That's when there was a mishap which resulted in a sustaileegeeof radioactive
steam. The reactor was rendered inoperable and has been shsimimethat time.

The reactor meltdown at Chernobyl in the former USSRmeae dire. Because it
happened in state-controlled territory, emergency warnings touswling regions
were not forthcoming for many hours after the disaster strukkaCwith its high
number of reactors, is also well known for being slow to admitlisasters. In
Communist top-down systems like the former USSR and current Chin&l@util
Korea, bad news gets published reluctantly, if at all. The meson bad news gets
published at all in such countries, is because of pressure(fmoanleaks to) outside
countries — which in turn force disclosure. Thailand’s ruling ééted to be more
open about releasing face-losing information, though reluctanctll igwsdent in
some scenarios. Example: bad news that adversely ingatisirism revenue.

At both Three Mile Island and Chernobyl, mechanisms to dertiee situations
were inadequate. It should be noted that both the U.S. and the W&& at the
vanguard of international technological prowess. If a reportéigbae to either one
of those sites the day before their respective problems amedvai hypothetical
calamity, the technicians would have assured her that allmgsod hands, and not
to worry. Technical experts would likely have gone on to explain taaym
safeguards and back-up systems are extant in each plant.

That's the same sort of assurances a reporter would ifjethe were to snoop
around a contemporary nuclear plant. At any given time, itsralator technicians
to assert an air of confidence, essentially saying, “Yeetmay have been some
drawbacks in earlier designs, but rest assured, we've workeithebiigs, and now
we have reliable safeguards in place.”

The fact is; no matter how advanced technology gets, treedveays things that
can go wrong. Take America’s space shuttle programs, for egariiple shuttles are
the most sophisticated machines of recent times. Scgemisilly predicted the
odds at only one in one thousand that a shuttle mission would go fatalhg.w
That's one flight out a thousand. The sobering truth is that, ilatdre program -
within the span of several months, two shuttles crashed. The vestds quickly
revised downward, and now the entire program is winding down — wedtebéb
designed obsolescence date.

The Chernobyl melt-down happened 22 years ago. The maadivactive cloud
which breached and blew out of the displaced protective concrete -deovas carried
hundreds of kilometers west and northwest, Much of western Europafigated,
including homes and farms. Indeed, it was not until news of higlge® counter
readings from Sweden reached the world’s media, that Rubssses grudgingly
admitted what the rest of the world was coming to realize.

Residents of Russian towns downwind of the breached reamt@mat notified in
a timely fashion, and 31 people died soon after the breach.N Adé&hlth Agency
memo estimates that nearly 10,000 people in the affected anéasewirematurely
due to radioactivity. Greenpeace puts the estimate ters tiigher, at close to
100,000. Either way, birth defects from radioactivity stileatfmany of those people
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and their offspring. Similarly, large tracts of farmland atill off-limits, and several
ghost towns were created.

The U.S. and other countries have ponied-up to build a new sagospfa
Chernobyl, because Russia can't afford to pay for it, plus theidRgssre less
responsible about radiation leaks than those other countries.

The first sarcophagus cement cover, which had been in foaden years, is
leaking and crumbling (radiation is debilitating for organic andgaoic things). The
new one will cost 1.4 billion dollars (50 billion baht) and is expedb last about ten
additional years. That's 5 billion baht per year of outsideeydn try to contain a
serious radiation leak. Think about it: Two sarcophagi, eacimdatn years - the
second one costing ten times more than the first ....and the radialfi@ontinue to
be extremely dangerous for tens, maybe hundreds of thousands of y&axsmany
sarcophagi will be needed, and at what costs? The mathggering.

Imagine if one of Thailand’s four proposed reactors sufferaduseproblems.
Would EGAT and Thai authorities be prepared to do the right thifig@ required
money could simply be too high, and Thai resolve to do fix such a problem
responsibly might not be there.

When Thailand’s economy tanked in 1997, large infusions of outsidey were
needed to get its economy back on the track to recovery. Taeid#, the Thai
government paid back the internationally sanctioned IMF loarmsweMer, much of
the effects of the economic disaster are sill unresol#eougands of unfinished
buildings, etc.), and scarcely any of the culprits or profitbensee been brought to
book.

Current nuclear reactors operate at much higher temperahan Chernobyl-type
reactors. If a Thai reactor was breached, the radveafztilout could travel hundreds
of Km in whichever direction the wind happened to be blowing dttiime. Unless
the winds were blowing directly out to sea, it's possible tas$ of thousands would
be adversely affected. Because Thailand is not a big cof@mdywinds don't give a
hoot about national borders), it's conceivable that many of affeptople and
animals would be in one of more of Thailand’s neighboring countriegies and
farmland could be rendered unusable for decades

The Russian emergency crews which responded at Chernoleyhemic to the
extreme. They got helicoptered right to the edge of the miestsie leakage point —
knowing they were getting lethal doses of radiation. Any emesgeesponders who
didn’'t die on the scene, became seriously ill with radiation s&&rand died soon
after.

Radioactivity affects every sort of thing it's neat jahgles the molecular structure
within rocks, concrete, trees, living tissue, and people — caa#itigngs in its range
to become radioactive. It's a matter of dosage plus exposuee-tiwhich determine
the extent of damage. When living cells become radioactive, weaken and
become susceptible to disease. In long-term high sustained dudieactivity turns
living tissues to heated mass of mush — as if you got lockea @hoset-sized
microwave oven. Reproductive cells are also susceptithiEshws why we hear of
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birth defects stemming from radioactivity, and is also why #sdual effects of a
radiation leak can last for decades.

Radioactivity has no dormancy period, and can penetrate mearly sort of shield
except lead, although even a lead shield will become radioaitteeposed to a
strong sustained dose. One of the few foods that helps lessdfeths af radiation
sickness is wheat grass juice. If Thai authorities had taggavheat grass juice to
treat radiation victims, how many liters could be made alslEl within five days?
Answer: zero. Nearly as good for allaying radiation sicknass, sprouts from
buckwheat, rye, mung beans, or other select seeds. Exceptrgr bean sprouts,
Thai authorities would have a tough time supplying such foodsliati@n victims.

INSURANCE

It would be interesting to see the wording forirmurance policy — for
Thailand’s proposed nuclear power plants. Would the policy propose to albver
damages to people, animals, towns and farms adversely dffbgtea serious
radioactive release? Would the coverage extend to damageteihftiundreds of Km
from each site? Would it be a one-time pay-out, or would the ploéigg provisions
for sustained pay-outs over the decades that injury pérsidts other words, would
the coverage cover loses from farmland and farm animals rena@ngatoductive for
many years — as well as ill children whose parents were expmsadiation? Would
the policy only cover mishaps caused by mechanical failurespold it also cover
problems caused by the plants’ employees? How about sabotageblen caused
by faulty construction?

Without a doubt, as soon as any serious mishap occurs, top aeghworilli
immediately blame mechanical or structural causes. It'stype of automatic
response that airlines employ when one of their planes cragh.m&nagement and
government bosses know that finding a mechanical cause forcas@roblem is
advantageous. It forces the blame and, more importantly, theypag come from
the materials/parts manufacturer and/or the building contra@toough lip service is
paid to show compassion to victims, the most important twora¢trom authorities’
viewpoint) are about saving face and saving money.

When a Thai Airways plane crashed in Surat Thani, Thai ati¢sostarted the
‘spin machine’ even before the smoke had cleared. They wéng teveryone who
would listen, that it couldn’t have been pilot error. Manag#nkeew that if it was
shown to be ‘pilot error’ or ‘control tower error,” then Thai Airygawould be liable
for big payouts to the victims. Incidentally, Thai Airwastsd EGAT are similar, in
that neither is a private corporation, and both are controlledeb¥hai government.

Objective evidence indicated strongly that the pilo$ waeed in error. He was
trying to land in a gale force rainstorm. He had aboredihg twice due to poor
visibility. Pilot's handbook says that after two aborted aptisnto land due to severe
weather — the pilot should find a safer airport to land th&.crHe didn’t, and as a
result, dozen of passengers died. Thai Airways and the Tharrgoent used all its
influence to try and prove the crash was due to mechanicakfailthis is mentioned
as a precaution to those who may, in the future, suffer damagesafrproblem
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stemming from a Thai nuclear power plant. Don’t expect resplenssponses from
authorities.

And then there’s the quaint term that insurance policies'Asts of God.” No
matter that Thailand is mostly a Buddhist country and, as shefe ts no need to
worship or fear or believe in a God. For insurance jargon, ‘AttSod’ phrase is
still used, and means ‘naturally occurring events and/or such pheadhsrare not
caused by man.” Lightning, floods, hurricanes/typhoons, earthquakesfiss,
extreme droughts, falling trees, are all considered acgeaf Of that list the most
pertinent, in regards to impacting on nuclear plants in Thailand, floods,
hurricanes/monsoons, earthquakes and tsunamis.

If you were to ask the experts at EGAT, they'd probablyytai that any power
plants they build will have fail-safe provisions for all thobeeaits. That's been a
traditional attitude among planners. At any given time, theieve they've got the
bases covered regarding safety measures and ‘Acts of God.'delgners of the
Titanic believed that also. That's why the coined word “Erad is used in the title
of this text. The space shuttle designers believed #ad. so it goes.

Regardless of how confident EGAT and the other boostensctdéar appear to be,
deep down they must acknowledge that ‘mother nature’ always provepoweeful
than all the most contemporary engineering muscle. Before HneriKatrina, New
Orleans was considered safe by civil engineers.

There are four nuclear power plants planned for Thailand,cechf which will
almost certainly be sited on or near a sea coast. Wereaitl how global warming
will cause water levels to rise in the near future. Témagineers may have pat
answers to that (“we’ll build it above the highest wateeléetc.) — however, such
engineers just built an international airport in a swamp, and no lomads be
surprised if its runways are under water in the near fut#dditionally, the new
airport approached peak carrying capacity within weeks ofiogen

Building above the high water mark is a no-brainer, but eveighawater mark
can rise alarmingly. There can be a time during highess,tiben a monsoon,
earthquake or volcano erupts. Volcano danger may seem too rencotesitder, but
there have been times when one has erupted near a body or waiaeg aanassive
landslide to dump in to the water — which can create a largentsu@rthquakes can
do much the same. Such ‘Acts of God’ could bring mighty wavesrhigher than
the accepted ‘high water’ mark.

Some geologists and climatologists might say, “Wed,Gulf of Thailand doesn’t
get typhoons, and it's not in an earthquake or volcano zone.” Thodeeasame sort
of experts who, before the Boxer Day earthquake/tsunami, would $eidethe
Andaman coast has historically never had a serious threat frozarthquakes or a
tsunami — so no need to worry.

If the power plants are insured, who pays for the poliEgZAT may say they’ll
foot the bill, but because EGAT is government owned and runjtteessentially the
Thai government which is paying for the policies. But waihiaute, The Thai
government is funded largely by taxpayers, so it's likdéigttmoney from Thai
citizens that will pay the lion’s share of policy paymentSGAT rate payers and
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taxpayers (many citizens fall in to both categories) wiltdwup paying for insurance
policies. However you slice it, there will be a commensumatrease in every rate-
payer’s electricity bill, and probably a tax increase a.w

If there are insurance policies for the proposed power plaat®ne appears to
know at this time what their monthly/annual costs will be. @fiefalls on Lloyds of
London to insure mega projects that no one else is able to, or wactver.
Whatever the bill, you can bet it won't be cheap — especialtizefpolicy covers
damages to a 200 Km radius — and if such payouts drag on taiegeafter a mishap.

With solar energy, insurance costs would be a tiny fractioruclear.

DISPOSING OF NUCLEAR/ASTE

Thailand does not have a stellar reputation formdpaith waste. Perhaps it's
not fair to compare waste disposal habits of the general popul#teprjected
policies for dealing with nuclear waste. However, analoggesbe made between the
habits of a certain culture and projections of how such people mighivilledarger
issues. For example: if a dog dies in Monaco and a dog diesillage in North
Korea — one can be expected to assume the locals in eath Wamald deal with
disposing of the dead dogs differently.

In Thailand, you can go to a field the day after an outdoowdésti and the
grounds will be strewn with trash. Plastic and paper tralb&ieverywhere, and if
there’s been any wind — the trash could settle hundreds of meteys &amilarly,
Thai parks suffer a similar, albeit less dramatic falhe closer the park is to a
populated area, the more trash will be blowing around. Glas$sisraare, though not
exempt, sometimes smashed for added effect.

If you've ever done physical work with Thais, such as coaistn or landscaping,
you'll know that they’re not inclined to take precautions. In other wdhdsgs like
gloves, earplugs, dust masks, or safety glasses afg s@en in situations where
they’re needed. As often as not, an offer to wear earplugi®wes or a dust-mask, is
met with a cheery, ‘mai pen rai.” ...same sort of respongedttd of Thai drivers
will give, if you suggest they wear a seat-belt. Indeeahy a time, when I've been a
passenger in a car, and | reach to fasten the seatbetiivbe will good naturedly
wave my efforts away, as if to say, ‘Are you insinuating &n unsafe driver? Don't
worry, we won'’t crash.” A caustic material such as Rdment (a toxic glue) will
be cavalierly applied with a naked finger. Perhaps it'sqoasidered wimpy to use
safety precautions.

Authorities, who should pose a good example, often don’t. Ewergften,
newspaper readers will see a photo of a top politician ridinigowita seatbelt (in a
car) or without a helmet while riding a motorcycle — or the le¢lim on, but it's
unfastened, which renders it useless. These things are neehtiot as put downs,
but to give a sense of the ‘devil-may-care’ attitude thavaiie in Thailand — as
regards personal safety precautions, and responsibly dealmgariiage.
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Employees working with nuclear power plants will likely complith safety
precautions most of the time — especially when inspectors atlgecstene or it's a
photo-op. However, knowing Thai habits, is to know how quickly thingsgeatax
in that regard.

For example: In a Thai town, every motorbike rider knows thatdes 9 am and
5 pm on weekdays, within certain parts of town, there’s a ehahgetting pulled
over and ticketed by a cop for not wearing a helmet. So nat(i@allthem) all other
times, and at all other locales, few helmets are wdtis a simple drill: Wear a
helmet when and where you might get pulled over, don't wear aehelthother
places and times.

Same can be said for putting helmets on children passemgerstorbikes (never
happens), on pillion riders (rarely happens), slowing down for yelightsl (never
happens), running red lights within the first two seconds (happens,afténng on
the wrong side of the road (common), cutting blind corners too tigilgy often),
....the list goes on.

Nuclear waste falls in to two basic categories: level and high-level. Low
level is everything (uniforms, gloves, tools, etc) that hasecamto contact with
radioactive material. High level waste is the spent rativea material itself —
whether it be spent fuel rods, or any other items or constructiteriaia which have
high residual radiation.

Throughout the sixty odd years that high level nuclear westebeen generated,
there’s never been a satisfactory way to deal with itenBeday’s best scientists and
engineers haven’t found a sure-fire way to put it safely daathe tens of thousands
of years it will be significantly radioactive. It catvé shot to the sun - too expensive.

Currently, most highly radioactive waste is placed in contaimmackages (cement
with copper and/or glass coating) with dubious effectivenesssullo containment is
very reliable, and already there are reports of such paskiegking. In doing so,
nearby flora and fauna is adversely affected. The extent dgoannot be known,
because such things are happening in all sorts of sea trenchdsiderl Anyone
who is familiar with trash dumping at sea knows there are thywiays to skirt the
rules (if there are any rules to begin with):

>>>> Containment packages can easily be made skimpierataimed
>>>> Radioactive trash can be over-packed within
>>>> \Waste packages can be clandestinely dumped.

Who's going to know if the waste handling process is proceeding asited? Are
Thai people going to be content to leave such procedures to lsfiidi@ come from
a culture where trash is routinely and consistently ded#it wesponsively?

Perhaps it's not fair to make the following comparidaut, a person can stroll
along any stretch of the hundreds of Km of Thai coastline — and amesr imeter
will contain trash. The exception might be rare small dtetcwhere hotel staff
clean the beach. That's offset by other places where thidk t@gers wide areas.
Most of those hundreds of tons of trash is plastic, but there wagiety of other
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items, such as large burned-out light bulbs (tossed by squid rigrmére cables,
discarded nets. Granted, nuclear waste will (hopefully) getlt deith more

responsively than every-day garbage, but the point here is thede&spdy ingrained
attitude that people have, that goes something like this; ‘sogeething is dumped
out of sight or in the sea, it magically becomes a non-iss@eVvariation of the
English saying; ‘out of sight, out of mind.’

There have been plans in the US to bury it deep in suppostdhle’ salt
mountains somewhere near the California / Arizona border. Althdwaghdea has
some merit, it also has potential drawbacks — not leastas people will think about
such waste — tens of thousands of years in the future erd #re people around then.

American Indians in that region are particularly offehdeTheir outlook goes
something like this; “We revere the land of our ancestors anslpihies of all things
that make up the world. We take personal offense that radiegmison will get
entombed deep in the land - a poison that will continue to emit letbi&tion non-
stop for many lifetimes.”

U.S. authorities say the mountain they've picked is safé has little water
seepage. However, these are the same types of aethmitio convinced many
intelligent people that Irag had weapons of mass destruction (WMDBbg best US
military intelligence and CIA experts working together - welead wrong about
WMD in Iraqg, and that was a contemporary scenario. As for plgggidioactivity in
to a mountain; Americans are being asked to believe people whaalaneg
authoritatively about projections for tens of thousands of yeareifuture.

What will the warning signs look like — will intelligebeings be expected to read
the signs correctly in the far future? If the signs areezhin a rock (it's doubtful
they'll use a sheet metal nailed to a wood pole), future beimngst misinterpret it as
an indicator of buried treasure — who knows?

Most contemporary people can not be expected to be as sensitieddad as Native
Americans or aboriginal people. Yet there can is still smaenant connection with
the land with everyone - even people who worship Wall Streetquirsed celebrities.

Thailand doesn’'t have any mountains for storing such thindgey flave some
nice looking hills which they call ‘mountains’ but they're just bambowered bumps
on the horizon. So how does EGAT plan to store the steady suppldiofatve
waste? Will it seal the stuff in car-sized pellets aheat covered in glazing — and
then dump it somewhere in the Andaman Sea ....or the Gulf of Thail&Mbdat
about sending the stuff back to Australia, where Thailand’s yellosveall likely
come from. Aussies have vast tracts of sparsely inhabitet] kzut it's doubtful
they’ll want to store radioactive waste from Thailand ay other country.

These are the types of things we can expect EGAT to giegson their 138
billion baht ‘feasibility study.” If there are any public etegs, and some brave
person has the audacity to ask the question, “How do you plan toaigptee high
level nuclear waste?” we can expect EGAT to say sometiingar to what their
spokesmen said in a direct quote (below) a Bangkok Post intendewNtarch &'
2008; URL: http://bangkokpost.com/Business/03Mar2008_biz22.php
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Note: the debate questions were written and the answers wergtsdpso it was not
a ‘live’ debate where speakers are required to ‘think on their

=

Mr. Kopr Kritayakirana is described as “an expert adviseh whe Nuclear Powe
Programme Development Office (NPPDO).” His prepared answthe question @
what is to be done with radioactive waste disposal is viertze follows;

—h

“The easiest and most popular way is to use first "wet storage” and then "dry
storage” at the reactor site itself. Of the 440 reactors running, more than half use this
approach. Spent fuel rods are first kept in a water tank right next to the reactor core
(wet storage) to cool down for three to five years. They are then taken out of water
and put in steel caskets and stored in a simple concrete shack (dry storage) near the
reactor building. They can stay there for 40 to 50 years.”

“Long-term technological solutions to deal with spent fuel, such as "breeder reactor"
or "transmutation burner" systems, have nearly been commercialised. A global
nuclear fuel "leasing” scheme is being set up: the Global Nuclear Energy Partnership
(GNEP). There is, therefore, no pressing concern to deal with spent nuclear fuel.”

Comments from the peanut gallery: Highly radioactia¢emal stored in a pool of
water, and later in steel caskets in a concrete shed mighinoelerately tenable short
term solution — if all goes hummingly well as planned. Howeeeen the best laid
plans can go awry.

Radioactive material is a big lure for terrorisbups - it can be used to make
weapons (dirty bombs) and is a lure for extortion. More than difie@s, insurgents
in Thailand have broken in to armories and stolen weapons. Othetawwrere
occurrences are armory explosions — which happen about once par Veaiand.

Nuclear waste is not explosive, yet things can go wroegen with plans to store
the stuff in ‘concrete sheds.” A gasoline tanker could be parkathynesomebody
flicks a cigarette butt — boom! Authorities will tell you ttgaich a freak occurrence
could never happen - but that’s standard jargon — and it's alwayslefarda major
calamity hits their post. Immediately afterwards, the lelanachine gets cranked up,
and it's always the guys at the bottom of the totem polearfifone) who get
reprimanded.

Mr. Kritayakirana mentions possible ways to mitigate ifseie of radioactive
garbage, such as: “Long-term technological solutions to dealspéht fuel, such as
"breeder reactor" or "transmutation burner" systems....” But sbands a bit like
tech-talk gobbly gook — intended to impress the eagerly impresstoonaidng us.
Indeed, ‘breeder reactor’ is where the waste came frompwaas the waste going to
get rendered inert by going back through the radioactive furnace®oéteon to
mention, “A global nuclear fuel ‘leasing’ scheme is beingugetthe Global Nuclear
Energy Partnership (GNEP).”

Really? Will other entities want to lease spent fads — for what? It sounds like
either a plan for possibly reprocessing the rods (for weapons@proéessing is a
dubious-sounding and probably unworkable endeavor. Or perhaps GNEP is an
incentive by rich countries to spread the use of nuclear for pgaveeration. Maybe
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a ploy similarly to what the US did when it went to war #2 i kaand it found few
friends standing by its side. In order to recruit allies, Uem wound up paying all
expenses for military contingents from smaller countries sucfhasland and
Mongolia.

Since the US is home to at least two of the langestear power plant contractors
(General Electric and Westinghouse), then it might come as passthat the US
government (or the corporations themselves) are subsidizing toenmercial
interests by setting up something with a nice sounding name‘Gkahal Nuclear
Energy Partnership’ in order to try to defray a small custaraantry’s prickly issue
of ‘what to do with radioactive garbage.’

Mr. Kritayakirana ends his comments by writing, “Thistetherefore, no pressing
concern to deal with spent nuclear fuel.” Those are comfortorglsy and as such
may play well with some all-too-impressionable Thai peoplawétver, those who
care about environmental issues for future generations, won'e agién Mr.
Kritahakirana when he says, “there’s no pressing concerns.” cdingerns are very
pressing and will need to be addressed responsibly. Indeedrithes sesue of ‘what
to do with radioactive waste’ is, on its own, a ‘make or breake's— regarding
whether Thailand should go nuclear or not.

Just for fun, let's compare the previous paragraphs, énkeive been grappling
with how to deal responsibly with nuclear waste) — with how to dal the waste
from another fuel, namely; solar. “But wait,” you might sagplar generates no
waste!” Precisely the point. No mining and processing the vuréhally no safety
issues, and no waste after using it — and those aren’t theeardgns why solar is a
much better choice for Thailand’s future electricity generatieeds.

ALTERNATIVES

When solar is mentioned in regards to generateagricity, there’s often the
response; “Yes, solar panels are good, but they're expensive andojréger for
large scale power generation.” In other words, for weliradfviduals, having a few
solar panels on the roof - are cool way to power some oflitpeis and appliances.

Although that picture has some validity, it's by no meandid@icture of what's
currently happening with solar. It would be like, in 1903, if someave & few
carriage-looking cars putt-putting along at 5 miles per hour, ardj $ées, the
internal combustion engine is a fun little machine, but it coulcemesally apply to
future mass transportation needs. For that we’ll needyossth the steam engine.”

Thai authorities have been shown to be ‘behind the curvehas.t Less than ten
years ago, top ministers in the Chuan government decided to opt minio§ up
with other Southeast Asian countries on a plan to increase insgeed for Thailand.
The proposal was to share payment for a series of conduits wioigld \wmcrease
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internet speeds significantly. Top Thai officials declineddtffer, as they could not,
at that time, see the significance of their citizengritafast internet service. More
recently, the head of Communications in former PM Thaksin’®igorent claimed
he didn't know or care much about the world wide web. These argybe of
leaders who get put in top leadership positions thchtury Thailand.

To a great extent, such leaders are products of a Thai sgistein which rarely if
ever fails a student, and is lax about cheating on exams. @lmgducts of a school
system which allows every student to pass on to the next gratidjttke regard for
test scores or attendance records. That same sort ofldésikal attitude carries on to
government - which will not allow a manager to get firedgardless of the
seriousness of an offense. The worst punishment for a goverrmugrity is;
assignment, with full salary and benefits, to what they eaidlihactive post.” Also,
entrance to prestigious universities, and promotions within governmibtaty are
often based on ‘who you know’ and ‘who you're related to’ rather thankraykt or
qualified a candidate is.

There are about a dozen recently formulated committaéhave been charged
with dealing with various facets of getting nuclear power pldmtilt in Thailand.
Each committee has a serious-sounding name, such as ‘OfficénefoPeaceful
Application of Atoms’, and each is headed and staffed by people who duaee
through the ‘always-pass’ school system. Their jobs have notioindo with
investigating alternatives to nuclear. Instead, all thernciti@es and personal are
assigned with establishing nuclear plants in Thailand. The gkanes simple: Don't
guestion whether nuclear plants are a good idea for Thailand - #heedy been
established by your bosses. If you rock the boat, you could get posiedriactive
post at a moment’s notice. Any questions?

Before giving details about the latest developmenrgslar, let's take a moment to
mention some other interesting options.

Of the other top ‘runner ups,’” wind power shows some greattatelt is already
proving to be a viable electricity producer off the coastehmark, and in the
pacific hills of California, among other places. Saudi Aralespite having large oil
deposits, is paying the Germans and Danes to install wind ¢genseiratheir deserts.
For its part, Thailand doesn’t appear to have consistently stsamg) patterns to
support wind power generation on a large scale.

Tidal power and wave power are other ‘honorable mentions’paiintial, and are
worth serious study. Currently there are several interedésgns available. Tide
and wave generators are worth considering for Thailand — and npareigeme Thai
inventors to come up with new designs.

The following article is excerpted from a May 2008 syndicatastetter written
by Roy Wasson @&enewableEnergyFund.nebased in Miami Florida, USA

D. Tapping Tidal Currents for Electric Power:

Solar power works best when the sun is shining, but with the current breaksthroughs
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in effectiveness and efficiency, solar can also generate power during hazy or partially
overcast skies. When combined with storage technology, solar can deliver power 24
hours a day, and can prove functional even during several-day stretches of no sun.

Even so, ocean waves keep breaking on beaches and tides and currents keep
ebbing and flowing 24/7 - providing promise of being a steady energy provider.

The following is a quote from Brian Wagner for the Voice of America published on
the RenewableEnergyWorld.com Online website:

“The same energy that drives ocean waves and currents may be a rich source of
electrical power. Researchers in Florida say even gentle flows of two or three knots
are enough to drive a propeller attached to an underwater turbine. Advocates say
ocean power could be cheap and help and replace oil or coal-based systems.”

Douglas Bedgood, president of Keys Hydro Power is planning to build a turbine
farm in the Florida Keys, ‘We could upscale this to 10 feet across and it would be
perfect [for 24 hour power generation].” Units could be added as needed.

The goal is to harness the energy produced by the rise and fall of waters during the
tidal cycle. His group is working on a test turbine that it plans to submerge in a site
about [thirty feet] under water between two islands. By the end of 2008 or early
2009, Doug and his team plan to have several turbines functioning. The following
year, the plan is to have several hundred in series.” Bedgood said.

The first step, however, is to show authorities that the groundbreaking project will not
damage wildlife or coastal resources in the popular tourist area. Bedgood says
marine life should be unharmed. “For manatees and turtles, our turbines will be
mounted up off the [ocean] floor, so they can maneuver through them. And the
leading edges of any moving part will have foam rubber cushions on them,” he
explains.

Similar projects are planned in Europe and in other U.S. cities. Just 300 kilometers
from Key West, researchers at Florida Atlantic University — want to tap the powerful
Gulf Stream current that brings warm water north into the Atlantic Ocean.

‘Just a portion of the Gulf Stream contains a significant velocity with the equivalent
energy of some of the world’s richest energy sites,” says Rick Driscoll, head of the
University’s Science Center

He goes on to say; “It is a lot more challenging to put something in the ocean than in
a tidal pool or along a sea shore. There is a lot of significant potential, and perfecting
such new and existing technologies could bring real benefits to other countries
around the world.”

What sorts of alternative energy research are Thentssts involved with? With
hundreds of Km of coast, Thailand is in a prime position for tapping ithe vast
potential of tidal energy. Even if Thai-based research doesniecup with any
practical new technology, at least the effort’'s been m&aene would say spending a
portion of EGAT’s 1.38 billion baht on research toward renewableggriechnology
- would be lot smarter than spending that gargantuan sum of money mortavih a
foregone conclusion.

29



If Thai researchers are not inspired or innovative enoagdot their own
experimentation — then there are existing blueprints for functionaéipgenerators
which harness the unceasing power of coastal waves and tidefar Back as the
mid-1960’s there was a front cover article in Scientific Aweami magazine — which
featured a tidal powered electric generator, complete description and drawings.
| recall the contraption looked like two barge-sized flat tHotethered in place
perpendicular to the shore. The connecting apparatus was djl@ntahinge which
powered a generator. Power transmission lines ran to the shioeenon-stop action
of the waves caused the two large floats to crank the poweragjegehinge back and
forth over and over — as long as the waves rolled toward the.shor

There is also a new technological process that cangarbage in to its basic
components — all of which are useful. It's like an asserintdy and nearly any type
of garbage which goes in one side, can come out the othedigiuied up as various
proportions of water, dry fertilizer, and a few types of oil -oéNvhich are clean and
utilitarian. Some of the resulting oil can be used to pdheprocess.

It uses the principle of first turning garbage in to agnessurized slush. The next
major step quickly decompresses the slush - like stuff comingfautspray can. In
so doing, water is released and recovered — so it's major debydrakthe ending
steps coax out the basic components mentioned above; mosliggier@nd oils.

Amazing as it sounds, nearly any type of garbage caarbthrough the system:
Everything from slaughterhouse offal, to steel-belted tiresditty plastic trash.
Granted, an assembly to handle the garbage from a larg&atity not be cheap, but
would still be a small fraction of the cost of a nuclear poplant. And the end
products between the two are as different as night and dayprOaeces radioactive
garbage, the other produces 100% utilitarian products. ....And ngatage in —
useful products outnachinery would not work to process spent nuclear fuel rods.

Ethanol is interesting, in that it makes a type of usaftdhol from plants. The
more sugar in the plant, the more ethanol can be produced per wélghits a big
reason why ethanol production is somewhat successful in Brheitause Brazil is a
big country, and they’re willing to devote millions of acregjtowing sugar cane to
convert to ethanol. The vegetation of choice in the U.S. is €oaithough corn
produces less ethanol per hectare than sugar cane.

However, wherever growing plants for ethanol production hashtang there is
also controversy. There appear to be two main reasons; #llakdrthat could be
used to grow food or fodder, is being devoted to growing plantsudr fThe #2
reason ethanol is not as popular as some had hoped, is becansedtst-effective.
In Brazil, it yields a bit higher value than the cost of product In the U.S., ethanol
from corn actually costs about the same or less than thespraxenake it. Much of
the corn is grown in Mexico — as a result, the cost of thaneakéood staple for
ordinary Mexicans has quadrupled in the past year.

The cost to produce ethanol is often more than the valine déiel itself. In other
words, $100 worth of ethanol might cost over $100 to produce. Another wagkto |
at its inefficiency; some studies have found that it tak@@QLliters of water, and over
a liter of fossil fuel to produce 1 liter of ethanol. Why sacinwater? The reason is;
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water is needed to farm the plants. The one liter of fogell i used in the farm
machinery, transport, processing, and yet more transport (tosyudled pumping.
Unless efficiency is improved, ethanol is not a smart ‘waivide future.’

However, not all is gloomy in the ethanol department. ltmida, the citrus
industry produces 3.5 to 5 million tons of citrus waste every ylean. US scientists
have developed a method to not only convert that waste to ethana, dreit useful
by-products as part of the process. One of the by-productsisefal oil (used in
cleaning solutions) called d-limonene. Another by-product is tpedtk animal feed.
Altogether, the ethanol and the two by-products combine to malkewhste-to-
ethanol process cost-effective.

Thailand also has industries which involve citrus and othés fsuch as lamyai,
coconut, rambutan, oil palm, pomelo, and others. With some ‘thinkitgjde the
box,” Thai innovators could develop ways to turn fruit wastes intéubiaed profit-
generating products. Besides possibilities with ethanol and ipsdulcts, there are
potential fertilizer and/or soil enhancing items.

Another type of bio-fuel is diesel made from used cooking oil. Tinatgresting
for some individuals who don’t mind the extra effort to find the oil pratess it —
it's not cost effective on any large scale.

A few select countries like Iceland, are blessed matiurally heated underground
water — which they’re able to tap for good use. Geothermal pdtemr&dwide is
phenomenal — in the sense of the availability of hot steam and Whist, electricity
is produced by heated water which turns turbines. Except in rags, geothermal
temperatures are not hot enough as they come out of the ground. Haeyean
be further heated by concentrated solar or whatever.

Set-up costs are often high for geothermal, because of the neeitl teep wells.

New technology is bringing efficiencies of up to 15% - thoughlesk than coal fired
plants. Thailand has hot spots of moderate temperatures, thauglouttful it has
easily accessible sources above 100 °C — as do places l&edcehd “The Geysers’
in northern California. Iceland is taking advantage of its gewothleto the extent
where most of its houses are heated and a quarter adGtsi@ty is generated by it.

Thailand probably has several dozen geothermal sites. The nadatatould be
channeled to pre-heat water in a heat-exchange closed systdnthat hot water
could then be heated by concentrated solar to temperatures hot enmegtetate
electricity. Such plants would not be cheap to set up, and wouldkaebt ke large

scale, but any such power generation would have zero fuel costoaitlikely pay

for themselves in a few years.

One of Thailand’s main political parties (not TRT or PPP) camevith an idea in
2007 for small-scale alternative power generation for Thailamtie idea was to
utilize farm wastes to generate methane — which in turn couliitveed to generate
heat and/or power. The idea sounds as though it has merit and shouldueel purs
especially because it's small scale and low tech and lis deasibly with natural by-
products that would ordinarily be unused - all the sorts of things rtiake it
uninteresting for the people currently running the country (ti&.PP
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There are several reasons why methane is not even on the baak(pummtended)
for the current set of power brokers in Bangkok; It's not glamosousiding, like
nuclear. It's not high tech like nuclear. It's village ated, so is harder to control by
Bangkok. Its fuel is farm by-products, so there’s little ineohent with big business.
Probably the #1 reason such small-scale low-tech technology wilenptirsued by
the heavies in Bangkok is there’s little or no provision for undetahle pay-offs.
An additional reason why the current government won't pursue such npeasa
technology, is they're simply too busy playing political gamésother words, most
of the time they’re not in restaurants, or playing golf, adieg to mistresses, the top
government people are desperately maneuvering to bolster abesepurity. It's
similar to the time, in American during the early 1970’s whHemipresident Nixon
spent all his waking hours seized upon political maneuvering tohgawkin. The
fact that he was being paid a salary by the taxpayermvierig - was irrelevant to him
and his cronies.

Village-level methane production and other low-tech, low-ceshriologies, along
with all-around conservation of electricity could lessen depearydem the main
power grid.

Speaking of power grid (the infrastructure used to generate anerdelectricity),
there are scenarios in North America and Europe where ordinary epsefl
electricity to power utilities. One common scenario is a homeer who sets up his
own solar PV panels for his house. On days when excess poweareiatgel, the
excess goes automatically through the municipal power lines ddttoathe grid. In
other words, the little wheel on his electric meter mighaalty turn clockwise rather
than counter-clockwise — which is the opposite direction from norrimaéffect, the
power company is paying that person for the electricity he’s girayi Another way
to view it is: that person’ regular electric bill is belogvered.

STANDARD SOLAR

Note: in a later chapter we discuss ‘Concentrated Solar’ which is the most feasible
solution for Thailand’s power needs of the 21* century. This chapter deals with more
conventional solar applications.

Anyone familiar with solar, knows the term ‘passive solar’ — clwhbasically
describes using the sun’s rays without much, if any, machiferexample is a hot
water heater that's simply a stainless steel tank mhinfeck, and hooked up to the
existing water system. Although there may be a pump attachedvbenee(as with
nearly all water systems), it would still be a ‘passi&tem’ — as compared to a solar
heater with more ‘whistles and bells’ such as added pumps and ttetisnasd/or
heat exchange systems.
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For example, in a cold climate, some solar hot water systawves a heat exchange
provision. The solar panels outside (not PV panels) are filled avitifreeze liquid
(propylene glycol) which gets hot and flows with the aid of allspuanp within a
closed system — to heat the water in a tank. That's an exafrghe’active solar HW
system’.

You may wonder why these seemingly remote topics are onedtiin a text
subtitled; ‘Why Nuclear Power Plants Are Not Good for Thailanthie main reason
is this: Thailand’s leaders are looking for solutions to meeteased electricity
demands of the future. Any sorts of conservation and/or viakelmative ways to do
things that would ordinarily need electricity — are ways toeledsiture electricity
needs. Sadly, conservation is rarely mentioned by ‘higher up$ieirdebate about
Thailand’s future power needs. Like a household which is trying tereads meet
within the context of rising costs; ‘every baht saved is dkbaht earned.’

Thailand is well suited for both types of pre-heat HW systerthough passive
systems are particularly smart, because they're cheaykeeasier to set up. If a
forward-thinking politician were heading the appropriate departmehe-wsuld be
doing a lot of good for a lot of people if she were to developgram to get passive
solar HW systems installed throughout Thailand. Alas, Thaiigalis are too busy
with the day to day business of protecting their jobs and playirigtah to seriously
tend to such odd matters as popularizing passive solar heating.alfighere’s the
glamour and where are the pay-offs? There’s much more pay-b&aktipbwith
being involved with mega projects like nuclear power plants.

Passive solar cook stoves can also be useful. Though notaguitersatile as
propane (can’t use solar at night, or early morning, or on cloudy,dayscan’t beat
the fuel cost advantage of solar. Some designs look liksiaedraluminum flowers,
with metal ‘petals’ opening up to focus the suns rays. Notig ‘all’ solution by any
means, but could be useful for some applications — such as hdatigg tip. Any
passive solar designs get increased ‘bang for the ray’ (beaddikonally effective)
with well placed applications of insulation and glass panesrticgarly double-
paned insulating glass (currently not available in Thailand).

Passive solar has obvious useful advantages for buildingnddgiough it never
freezes hard, much of northern Thailand gets cold in the winteiths. A bit of
advance planning on house design would go a long way to warming a housd i
months, and cooling a house at other times. There are waysign,dehich would
put the sun to work in the winter months, while shading it for theafethe year.
Example: tall trees with exposed trunks near the south side of a Wwowdd shade in
the summer (when the sun is high), and allow sunshine to strikeotlse hin the
colder months. Building construction in Thailand rarely uses addsdlation
materials. Indeed, all but a few hardware stores donh eed insulation. Well
placed insulation in well-designed buildings can also lowercAsls.

A well-crafted building built in to hillside can retainatness of the earth on hot
days. England’s royal family had stainless steel pipes sunkideép earth, with
solar-powered blower fans blowing the resultant cool air in to Wendsor Castle.
Even some very rich people, who could easily afford gianuAi® going 24/7 at full
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blast, are not too proud to use simpler methods. Perhaps staialgsiging is a bit
extravagant for ordinary folks, yet there are cheaper methatigive similar results.
Example: burying a hundred meters of 3" diameter galvanizebdsterpipe material
two feet deep around one’s home or office, would give a steadynstreeool air to
an interior space. Only a small fan would be needed te five air through the pipe.

Strange as it sounds, passive solar can also be used tilningel On a small
level, there are specially designed clay jars used in pa#&&io& which, when misted
with water, effect a coolness to things inside — thereby sawimglow-level
refrigeration. After AC use, refrigeration is probably tiext biggest user of electric
in Thai homes. Though not cold enough to make ice, the clay pot ideal isnough
to keep vegetables and such from spoiling too soon.
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This map shows which regions of the world get the most solar energy each year. The
map was found after writing this text, so | was a bit taken aback to see that Thailand
is not in a red zone. However, to look at the sunny side (pun intended), with solar
technology developing so quickly, and with costs going down while efficiencies go up,
there’s still an immense amount of potential for Thailand to go solar.

‘ G.Czisch, ISET/IPP, 2000

On a larger scale, there are ways to build a spewabnry ‘cooling tower’ that
will have a cooling effect on a building. Instead of being a chaymn the traditional
sense (which vents smoke out of a house) it's like a chimnéy apienings in its
lower end — the end which is inside the building. The top is la @dor, and rises
above the roof. The sun heats the above-roof section and caubesattdgt air to rise
out vigorously, thereby drawing warm air out of the house. iftatior air will have
to get replaced, and this design works particularly well tighaforementioned vents
bringing earth-cooled air in to the house. Alternately, itkwadf there are screened
vents allowing air to flow in from under a house — where iti8agks cool. This
design is not compatible with air conditioning, but instead can preciief
designed smartly. It may seem obvious, but it's worth mentiotirggtarger the roof
area and the more masonry in a house’s construction, the dooliérbe in warm
weather — thereby lessening the need for AC.
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CONCENTRATED SOLRA

If all the uranium in the earth’s crust were mined and psemst would yield about
1.5 million terawatt hours. A terawatt hour = 1 billion kilowlatiurs. That yield is
about the same as all the world’s recoverable naturalagasabout 50% more than
the world’s finite supply of oil. Uranium, natural gas, oil, @&wn coal are all non-
renewables. In other words, they ain’t makin’ any more ofth#. Oil reserves are
expected to be nearly dried up in thirty years. By that tthee]ittle bit of oil that’s
available on the market will be as expensive as genuinenperfu

Now let's compare those fuels to the all time #1 rebéavanergy source; the sun’s
rays. Each year, 350 million terawatts of solar enerdyofathis little planet. As a
comparison, the world’s entire supply of fissionable uranium wouldl emgaand a
half days worth of solar energy. Not only that, as mentioned earlidis text, the
uranium that’s useful for power generation would have to go through a caepli
series of processing and shipping steps, thereby using a consdmradint of fossil
fuel to get from the earth to the power plant. And that doescltide the additional
steps of dealing responsibly with its waste.

Solar doesn’t need to be processed or shipped. It doesn'whate issues. It's
not any more dangerous than a cookstove. Compared to nuclear, hadelinonal
attributes for solar energy;

>>>> Nearly no security threats. What's a terray@hg to do, take a solar worker
hostage — or steal some solar panels to extort a ransom?

>>>> Low insurance costs

>>>> Neighbors won't have to live in fear of a serioushap.

>>>> a decommissioned solar power plant won'’t leave a nucleat'sptadioactive
‘dead zone’ — essentially a sarcophagus with skull & crossboneingasigns all
around — lasting tens of thousands of years. Wild birds and animals tieed

warning signs — so what’'s to stop them from visiting a radieacsite — and
spreading the rems around?

If solar is such a better option than nuclear, théry are so many big
shots in Thailand pushing nuclear? Here’s a pdidia

>>>> They see nuclear as having technological dazzle amgiisssive in the eyes
of the world.

>>>> Thailand’s neighboring countries have it or are planning td.gé&teighbors
further away, such as China and Japan are fully committeddlear. No matter that
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Japan has had some safety breaches — one as recently as Julytiz084 very large
reactor suffered leaks caused by an earthquake. The leaks veerelaihgerous, but
Japanese authorities waited many hours before informing the piioa may have
had its share of mishaps, but we may never know, as it's adckixiety. Chinese
authorities would not disclose bad news unless it was forced todardhalternative.

In other words, if authorities can away with hushing up radiatiakslethey’ll surely

do so.

Indonesia and Vietnam want to go nuclear. Even cash-str&ypma announced,
in the summer of 2007, its plans for building a nuclear plant witlsiRusssistance.
A big reason why Thailand’s officials are so determined to go au@ethe fact that
many other Asian countries are going that route, and Thailand igeddrmwill lose
prestige by not joining the crowd.

more reasons why Thai authorities are so determinegb nuclear......

>>>> Nuclear promises very large contracts. Whereethes large contracts, there
are large pay-offs. In Thailand, one goes hand in handthétbther. No exceptions.

>>>>  Lucrative contracts extend beyond the plant constructionon to fuel
supply, maintenance, security, to disposal of waste, to everdgoainissioning of
the plant.

The following info mentions some of the cuftiedge
technologies and companies dealing with ‘concésdraolar’

If this entire text mentioned nothing else, it would be usefjulgbhave this list.
It was culled from the URL
http://peswiki.com/index.php/Directory:Concentrated_Solar_Power

which is an offshoot of Wikipedia.net.

Solar Concentrators can be divided into several aa¢sg among them;
photovoltaic systems and thermal systems. Photovoltaic sy$éekns. ‘solar panels
or PV panels) turn light directly into electricity. The pyetlue panels you see in
some shops (though rarely seen in Thailand) are great. But advari®¢ panels are
happening at a phenomenal clip. Vast ‘solar parks’ with thousaddsgefPV panels
are being developed in SW America, Western Europe, Australiatiied locales.
Will Thailand get on board? Let’s hope so.

Thermal systems use the concentrated sunlight to create hieat typically turns a
turbine. One popular design uses salt which quickly gets moltethebyntense
focused heat of a field of mirrors. Which would you rather lppweering turbines in
your town, water heated by molten salt, or water heateddigactive yellowcake?
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Solar for Power Generating Plants

s Ausra is at the vanguard of large scale power generatin. It
solar storage system generates power at centralizeshstasing
concentrating solar power to create steam that turns a tudbine
make electricity. It also stores hot water that a pguaant can
draw on during times when the sun is not shining, reducing the
: cost to 8 cents per kilowatt hour, compared to 12 cents forata

' gas. http://www.ausra.com/

Solar Two has built a 10-megawatt Solar Two power tower pilot plaat Barstow,
California. It collects and stores concentrated solar erierplten salt and
generates electricity when needed by the utility and itomess. The unique storage
capability allowed solar energy to be collected when gines shining and electric
power to be generated even when the sun is not shining.
Details:http://www.energylan.sandia.gov/sunlab/Snapshot/STFUTURE.HTM

SkyFuelwas awarded a grant by the U.S. Department of Energy
(DOE) to develop its advanced Concentrating Solar Power
system known as tHanear Power Tower for utility-scale solar
thermal power plants. LPT is a high-temperature linear Fresne
system with molten salt storage. The diagram at left Itk&sa
grill for an air conditioner, but it actually shows a footlmatth-
sized array of solar mirrors.

HelioDynamics uses solar concentrators use mirror banks
| which concentrate solar radiation onto a receiver unit to peoduc

' heat or a combination of heat-and-power. They are designed to be
mounted on roofs, on parking lots and in open-field sites. Units
can be added to produce MW capacities of power.
http://www.hdsolar.com/ -

Nevada Solar Ones a 64-megawatt power plant outside of Las
Vegas, Nevada which supplies electric power to the municipal
grid. Acciona Solar Powerbuilt the plant. Press Release:
http://news.com.com/Solar+thermal+energy+making
+a+comeback/2100-11392_3-6189468.htmlI?tag=cd.lede -
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EMCORE Received a $24 Million Purchase Order for
Concentrator Solar Cells fro@reen and Gold Energy

EMCORE Corporation has been awarded an order for 3 million
solar cells for use in GGE's SunCube(TM) terrestrial conatmt
system.This 105 MW purchase order represents the largest
procurement of concentrator solar cells in the industrydate.
http://biz.yahoo.com/prnews/070806/nym035a.htm|?.v=3
EMCORE attained a record 39% conversion efficiency under 100@ectrated
illumination on its multi-cell products currently in high volum®duction.
http://www.emcore.com/

Concentrated Solar

Los Alamos Renewable Energy - Solar Reduction of

Carbon Dioxide (SOLAREC™) produces fuel while
simultaneously producing electricity from solar energy, aisi c
competitive with fossil fuel generated power. The fuellman
burned at night to produce power 24/7 with no environmentally
harmful by-products. The process has an over-all efficiency of
nearly 48%. http://www.lare.us/

Compare the aforementioned 48% efficiency with the effigieiauclear. If all the
factors for nuclear are factored in (mining, processingpahg, security, plant
maintenance, insurance, dealing with radioactive wasésteal decommissioning of
nuclear, etc.) ..... the resultant efficiency of nuclear wqubbably under 6%.

Menova Energy developer of thower-Spar® solar

concentrator can be configured for electricity, heat, cooling
and/or lighting solutions. It consists of a parabolic trough

reflector which concentrates the sun's energy onto a modular
absorber. Capable of capturing up to 80% of the sun's energy,
Power-Spar systems can reduce energy bills by as much as 70%.
http://www.power-spar.com

SpectroLab has continued to produce world-record (terrestrial)
concentrator cells, the latest of which is the 40.7% efficie
http://www.spectrolab.com/
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PhotoVolt — features Vertical Multi-Junction (VMJ™) solar cells fidrotovoltaic
power systems that are cost-competitive with traditionallfbigs sources of
electricity. A postage stamp size VMJ cell delivers 10@sat 1000 suns.
Press Release: http://users.adelphia.net/~esch/index.html

AzurSpace has developed Triple Junction Cells on Ge Substrate for Coatens
up to 1000x. Supplier for commercial and large scale systeans vi
SOL3G http://www.sol3g.com/ http://www.azurspace.com/

Solar Thermal Systems

Power Plants — the heart of solar power systems. Schotthauilt
first Solar Thermal Parabolic Trough Power Plantin The U.S.
The photo shows a large acreage tract of mirrors, all tigetite
sun’s rays on one spot — which in turn gets very hot. That's
basically what electricity generation is about; generate tégi
to power generatordittp://schott.com

m@ Schott is a pioneer in developing receivers for Solar Thermal
o

Solargenix Nevada Solar One has built a 64-megawatt Solar Thé&fieetkic
Generating Plant located in Boulder City, Nevada. Alsodigr§enix: The

Winston Series Compound Parabolic Collector (CPClusing non-imaging optics to
focus sunlight onto a high efficiency absorber tube. Can be usedl&wrwater
heating, space heating and solar cooling applicatiats//www.solargenix.com/

The Saguaro Solar Generating Statiomuses rows
of parabolic mirrors to focus the sun’s rays onto
SCHOTT PTR 70® receivers, enabling the
generation of clean electricity.
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Solels Mojave Solar Park is a 553 megawatt solar thermal

plant on 6,000 acres (15,000 rai) of the Mojave Desert, Arizona.
The plant will use Solel's solar thermal parabolic trough
technology which has powered nine operating solar power plants
in the Mojave Desert and is currently generating 354 MW of
annual electricity.http://www.solel.com/

Note: Thailand’'s EGAT, and their friends have often saad dime of the main
reasons solar isn’t practical for Thailand is that it's mitiesl for large scale.

Proof of the ridiculousness of that myth is Solel (just one cagjpavhich has built
solar plants generating over 900 MW of electricity. Thatisugh juice for millions
of Thai homes, and the resultant price per Kw/Hr is condidietawer than nuclear.
Not only that, the generating capacity can be rampednypsby adding more
trough mirrors. Does Thailand have space to set up nitrrérsolar site doesn’t
even have to be flat ground. There are even solar designis fldatabove the
ground, thereby allowing crops and/or grazing animals beneath t’butdeget too
far ahead of ourselves now.

Solucar  600-mirror Solar Tower in Seville Spainis the
first commercial concentrator station in Europe. It focuses
Sunlight onto water pipes at the top of a 40-storey concrete
tower, which drives a turbine to generate 11 megawatts of
electricity. Thousands more mirrors will be added to further
boost the output. Added detailkttp://www.solucar.es/

Shuff Steelfrom Phoenix Arizona, is in partnership witirling Corporation

building a solar farm located north of Los Angeles. tbiproduce 500 megawatts of
power from 20,000 25-kilowatt Stirling solar dishes that arec88tall. The project
includes an option where the farm could be expanded to 850natgand 34,000
dishes. Rather than PV panels, the solar farm’s paneisdsas heat from the sun
with 82 mirrors and reflect it toward a series of hydroghedftubes that expand
when heated. The expanding gas cycles back and forth fromodwodd, tand its
movement powers a piston that creates up to 25 kilowatts afrpow

The deal mentioned above is in close coordination with Souttedifoi@ia Electric
(SCE) which is a municipal power company, serving a similaction for California,
as EGAT does for Thailand. SCE has a voter-imposed math@at20% of its
electric power must be from alternative sources by the3@Er.

Even before this new solar farm (mentioned earlier), Soutbalifornia will be at
18%. So they’ll we well over their goal - nine years befbeedeadline. California
also has monetary incentives for citizens purchasing wl#neir homes and
businesses. These incentives are tax breaks and/or rebfiesed money) from a
prior purchase of designated items.
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In contrast, Thailand has no government incentives for itzeai$i which encourage
purchasing solar. It's also doubtful that Thailand’'s EGAT mgspaiovision for
purchasing power from citizens who happen to generate surpluscéleetith their
own devices. That too happens in the U.S., where citizensaligtimative power
generators, can sell their excess to their localytimpany. There are stories,
where enterprising people actually see the little wheeth@nelectric meters turning
backwards!

As for government level goals for alternative power ger@rafihai authorities have
mentioned a vague goal of one to three percent. That'srg aafbunt. With the
amount of sunshine that falls on Thailand, the goal could be 50%ret m

Luz 400 MW Solar Thermal Plant

The photo at left shows a very tall tower — the top of which
becomes the focus of all the mirrors on ground level below.
Press release:
http://www.renewableenergyaccess.com/rea/news/story;js
essionid=8510AAA5F374B296CD44C510C2E54C79?id=49887

Can this sort of solar power plant (shown above) get constriurciguhiland? Not if
the Thai people rely on the chauffeured power brokers in Bangkokewoywsuch
clean & safe thermal plants can get built if regular peogally want them. In order
for the common folk to get smart things done, they have tgetinformed &
educated #2.Network among each other and organize. #3elfeit icats in Bangkok
know, in no uncertain terms, that ignorance and corruption (i.e. lsssiseusual)
won't be tolerated.

Solar Thermal technology is relatively simple, but the nelteand technicians will
have to be imported from other countries, because Thailand doesrresitly have
avenues which inventors and innovations. With their myopic sewutiee allure of
on nuclear power plants, Thai leaders are determined td>stégd on dusty out-
moded plans that offer juicy under-the-table kickbacks.

BrightSource Energy plans to develop a solar thermal power complex in Caldorni
utilizing Distributed Power Tower (DPT) technology developed by Luz

Il (http://www.luz2.com/). It consists of mirrors called iostats, which reflect the
sun's light to a central tower to heat water and rupansturbine to create electricity.
http://www.brightsourceenergy.com/

Sopogy solar thermal power units which can fit on a building's
roof, to generate electricity on-site rather than in goeer
plants. Each MicroCSP collector produces 500 watts, roughly
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what a house (or three Thai houses) constiye//www.sopogy.com/

eSolar Utility-Scale Solar Power eSolar heliostats were
designed to minimize cost, realizing economy-of-scale berefit
much smaller power plant sizes than traditional solar tHerma
plants. Mass manufacturing means eSolar power plants are cost
competitive with coal and fossil fuelsttp://www.esolar.com/

Photovoltiac Systems / PV Panels

Amonix — has developeHigh Concentration Photovoltaic
(HCPV) power generation systems for large commercial and
utility scale applications offer significant cost savings byasi
inexpensive flat, plastic Fresnel lenses to concentrate sunlight
approximately 500 times. The Amonix high-concentration
silicon solar cell holds the world record for the performarice o
cell manufactured in a commercial environment. (26.5%
efficiency). http://www.amonix.com/

Concentrix Solar GmbH  based in Germany, features FLATCON® concentrator
PV modules to focus sunlight on high-performance solar cellghahen directly
convert solar energy into electricity. Fresnel lenses fdaest sunlight through a
2mm-diameter focal x point, concentrating the sunlight by afaxft500.
http://www.concentrixsolar.de/

Green and Gold Energy based in Australia, uses SunCube / SolarCube™ which in
turn use Fresnel lenses to focus sun's energy onto photovoltaiG&lients per
kWh. http://www.greenandgoldenergy.com.au

SOL3G is a Spanish company manufacturing solar photovoltaic conestra
using 32% efficient triple junction cells. Alos commericallailable in MW
guantities. http://www.sol3g.com/

SolFocuscombines the record-setting efficiency of triple-
junction solar cells with the magnifying power of tailored
imaging optics. The current designs of SolFocus promise to
deliver the lowest cost-per-watt of installed energy el as the
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lowest cost per kW/h of any solar PV design for the foresedahlire.
http://www.solfocus.com/

Practical Instruments Heliotube brings together the efficiency of concentrator
technology with the convenience of a traditional flat paeliotube’s concentrators
have integrated tracking built into the panel, enabling roof mogatnd uniform
power throughout the day. The company's product uses 88% less photovoltaic
material than traditional panelsttp://www.practical-instruments.com/index.php

Pacific SolarTech produces concentrator photovoltaic modules
for utility-scale, remote and grid-connected systems using dome-
shaped lenses to concentrate sunlight 10x onto small solar cells.
This reduces the requisite amount of silicone, making solar
power affordable. Dome-shaped lenses can diffuse light and
redirect it to the solar cells with a fixed, non-tracking mdant
rooftop applications. http://www.pacificsolartech.com/

Whitfield Solar is a British company developing a solar concentrated PV system
using fresnel lenses and triple junction cells. Pilot systemre installed in Spain in
2006. http://www.whitfieldsolar.com/

Prism Solar Technologies manufactures a new type of
photovoltaic module that uses transparent holographic optical
elements to reduce the amount of silicon required. Spectral
selection keeps it cool. Passive tracking reduces the cost.
http://www.prismsolar.com/

Definition of a couple of terms:

Active tracking= special sensors connected with motors that adapt theatigenof
solar devices — to gain maximum exposure to the sun’s rayse &re various
methods, but all involve some sort of power unit to power it, howaiggt.

In slight contrast,passive tracking’implies tracking the sun’s rays without the use of
sensors, motors or other tracking devices. There are dewitpim some current
solar devices that employ special lenses, or Fresnel |ears#®r spectral lenses onja
stationary solar device - which give the nearly the saselts as active tracking.
Passive tracking, if it works well enough, has the advarghbaving less
components, therefore less things that go wrong.
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New Kind of Solar Plant (http://www.ecogeek.org/content/view/768/) -

GreenVolts concentrated solar PV plants are being installed in
California by PG&E (municipal power company) as solar plants
designed to produce up to five megawatts during the peak
demand at the hottest part of the day. They're composed bf sma
mirrors that concentrate the sun's light on a small, uffreient
photovoltaic cellhttp://www.greenvolts.com/

Solaria is developing a "new form of low-concentration solar PV iplyihg
technology that produces two to three times the number of B/fah the same
amount of silicon material.'http://www.Solaria.com/

Entech uses inexpensive Fresnel lenses capture the sunlight, andtfostessmall
solar cells, thereby reducing electricity costs comparednwentional flat-plate
(planar) solar energy approaches. This method concentrawsiight 20 times,
while also reducing the use of silicon cell material by 95%.
http://www.entechsolar.com/

Maxxun is developing luminescent solar energy concentrators
with special coatings to enhance the light output of these
concentrators by 2-3 times. The concentrators are combined with
highly efficient photovoltaic cells and it is anticipated ttiegse
systems will provide solar energy at a cost which is coithet

with the standard electric gridhttp://www.maxxun.com/

Solenergy is an Australian company which has developed
Sunflower SRC Solar Ridge Concentratorsvhich are a simple,
reliable and low cost way to generate twice as much energy a
fixed modules. They have achieved a recordaBleents per
kW-hour energy costRidge concentratorsdo not require
precise tracking, which makes them very simple in instaia
and reliable in operatiomttp://www.solenergy.com.au/

Stellaris has demonstrated Concentrating Photovoltaic Glazing (CPGpwan |
manufacturing costs of solar modules by more than 40% versusaothleseling
competitors in the solar industry. Superior encapsulation technispiénaleases
efficiency by over 20% and provides greater protection of the photavdPV)
material. Final module cost approaches $1/watt. http://wwlkass-corp.com/

Sliver Solar Cells- New manufacturing process developed a#thstralian
National University uses as little as 1/30th the amount of hyper-pure silicon as in
square solar PV technology. Manufacturing plant is complete, andgsréesting is
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underway. The thinness of the wafers makes them flexible ahddwand bottom
surfaces are active. Can be used for curved surfacedswer/truck roofs.

PARC concentrator PV (CPV) module reduces the size of the
CPV design into a smaller, thin, flat, molded glassatiid yields
an even more high-performance, cost-effective product. An
offshoot,Sol Solutionis developing a photovoltaic system that
takes advantage of chromatic aberration called a ‘Rainbow
Concentrator' to separate and concentrate the solar spectrum.
This will allow higher efficiencies for solar cells trat

optimized for a specific range of wavelengths

http://www.parc.com/research/projects/cleantech/cpv.html

H2Go has committed to first generation design incorporating nogiimgacompound
concentrating optics employing the Spectrolab triple junctaédis.cThe concentration
ratio is 500 suns, allowing for passive coolirgtp://www.h2go.org/

Infinia produces a 3 Kw Solar Stirling product for commercial
and residential users which will generate electricityanor
efficiently and economically than Photovoltaic (PV) systems

It concentrates sunlight on a free-piston Stirling engine made
from common materials using low-cost manufacturing
techniques, delivering a net system efficiency of over 24%.
Note to Thai entrepreneurs: Stirling engines could be
manufactured under licenshttp://www.infiniacorp.com/

Sunengy Liquid Solar Array - The LSA system is based on floating solar collectors
made mostly of plastic. Each has a very small arediadrs photovoltaic cells at the
water surface with a 1 meter square, 2 mm thick pléstiusing lens rotating slowly
above to track the sun. The collectors can be arrayedaihanra lake. If the a

strong wind whips up, sensors cause the collectors to automasiohtherge until the
threat is passed. Has the potential to produce electrii§y S cents (one baht) per
Kw hour and has a 20% efficiency rating — which is higtip://www.sunengy.com/

Pyron Solar - Developed in cooperation with Boeing-Spectrolab a low-grofil
floating system with short-focal-length lenses concentratiregdsunlight by 400X
onto photovoltaic cells. These advanced multi-junction cells produc&r888 more
electricity than conventional non-concentrating cells theessize. High efficiency
and low material requirements make the new system competiith conventional
power plants. http://www.pyronsolar.com/US/

SV Solaror Silicon Valley Solarmanufactures flat plate,
internal concentrator solar modules, that produce 16% more
power with half the solar cellsSol-X modulesdo not require
tracking and uses no moving parts. Additionally, it is effitie
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reliable, cost effective and easy to install.
http://www.sv-solar.com/

Energy Innovations - Standing over five feet square and five
feet high,the Sunflower™ has 25 mirrors that track the sun,
reflecting light onto the receiver. The solar cell artayns
concentrated light into electricity while fans keep operating
temperatures low. Cost is about two-thirds that of comparably
rated PV-based systentdtp://www.energyinnovations.com/

Total Spectrum Solar Concentrator- United Innovations first
concentrates the solar energy via parabolic reflectons, sjhiés
the light through a prism to focus the wavelengths onto solar
collectors optimized for a given spectrum.

SolarsphereTechnology combines elements of both direct
intercept dishes and Solar Towers. The design focuses on spheres
and lightweight, thin film materials. Concentrators camareped

up to larger scale which are low-cost and can be mass produced
http://www.seao2.com/solarsphere/csp.htm

Cool Earth Solar is a company which has developed an
inflatable solar concentrator technology that slashes miateria
costs, making solar farms competitive with commercial
electricity generation systems.

NuEdison - has created a low concentration photovoltaic module thatgetstwice
the power out of any other solar cell, requires no trackirgiple to manufacture.
Can be installed on a roohttp://www.nuedison.com

Solaria - applies existing technologies from the semi-conductor aticsdpdustries
to established form factors and testing methodologies aérul?V production. The
result is a new form of low-concentration solar PV technotbgy produces two to
three times the number of PV modules from the same amountcohsifiaterial.
http://www.solaria.com/
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Israeli Solar -DiSP's unique concept in solar energy is a
miniature concentrating photovoltaic (MCPV) unit that increases
efficiency to 79% by capturing and transforming the sun’s heat as
well. In areas of sustained sun, the cost could be lower th

utility prices, about 15x better than flat panel PV systems.
http://www.disp.co.il/

Flagsol has their New Solar Collector which are a new line of
parabolic trough collectors that will reduce costs by 15%-20%.
Flagsol is showing that solar thermal energy costs-per-Kw can
match or beat cost-per-Kw for coal or fossil fuels.
http://www.flagsol.com

For added info on Parabolic Trough Technology:
http://thefraserdomain.typepad.com/energy/2007/04/parabolic_trough.htin

Organizations Which Promote Alternative Energy
- a wealth of useful info, including newkases -

Palang Thaiis a Thailand-based non-profit organization that works to emisat¢he
transformations that occur in the region's energy sectacar@mically rational, and
that they augment, rather than undermine, social and enviroaimestice and
sustainability. http://www.palangthai.org/

Renewable Energy Fund is for investors who choose to invest in companies which
are directly involved with alternative energy products and pi®jdel# in Miami,
Florida: (305) 666 5053

The Trans-Mediterranean Renewable Energy Cooperation (TRECanN initiative
of the Club of Rome. TREC is a group of scientists, engiraatgoliticians
developing a collaboration amongst countries in Europe, the MiddleaBd North
Africa (EUMENA) to take advantage of the truly enormous quastibf solar energy
falling as sunlight on the world's hot deseht$p://www.trecers.net/index.html

North Africa and solar could be like a marriage made inémawhe Sahara desert
and its southern perimeter, the Sahel are ideal locdtosslar. There’s no limit its
power-generating potential — if there was willingness andsinvent funds. North
Africa could be a solar harvester — shipping valuable powgutope, the Middle
East, and other parts of Africa.
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The National Renewable Energy Laboratory(NREL)

coined the nam&8TroughNet’ to describe trough solar

technology, which offers the lowest cost solar electric ogton
large power plant applications. TroughNet is a technical resource
that offers information about the various components of a solar
trough.http://www.nrel.gov/csp/troughnet/

TREC-UK is a group of volunteers, mainly in the UK, who are developamgepts
developed by TREC and aim to raise awareness of those comct@sJK and
beyond. TREC-Australihttp://www.trec.net.au/

The UK branch ishttp://www.trec-uk.org.uk/index.htm

42.8% Solar Cell Efficiency

Using a novel technology that adds multiple innovations to a vehygegormance
crystalline silicon solar cell platform, a consortium led k/\imiversity of

Delaware (UD) has achieved a record-breaking combined solar celiesféig of 42.8
percent. Detailshttp://www.cis.udel.edu/~honsberg/Refs/50percent-hawgidf

While still in developmentintermediate band solar cellscould
promise efficiencies up to 63.2%! To be cost effective gsagn
will only be applicable in highly concentrated sunlight
applications suited to utility-grade solar power.

Details: http://www.insidegreentech.com/node/1365

Soliant Energy has designed a solar concentrator

that combines both lenses and mirrors in a compact roof-mounted
system that tracks the sun, focusing light on small areas of
photovoltaic material. They are manufactured at half theafos
conventional solar panelittp://www.soliant-energy.com/

Nevada Solar Ones one of the world's largest solar installaticars] generates 64
megawattsfrom Boulder City, Nevada. It covers 300 acres (750 rai) anthins 760
mirror arrays, each measuring about 100 meters. The mirrecs dimnlight onto an
oil-filled tube which creates steam to turn a turbine, Wiicturn generates cheap
electricity. Press releaséttp://www.technologyreview.com/Energy/18718/
Nevada Solar One has also built a new large solar thermalrgmant, has begun
supplying electricity to the Nevada state grid. Similad &rger plants are being
constructed in California's Mojave Desert, where an existtgr thermal plant has
been supplying commercial loads of electricity for over ars.
http://news.com.com/Solar+thermal+energy+making+a+comeback/21
00-11392_3-6189468.html?tag=cd.lede
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Delta Electronics has developed a manufacturing process for
modules using the high efficiency solar cells recently developed
by Spectrolab The new concentrating photovoltaic (CPV)
modules will get greater than 35% efficiency
http://www.delta.com.tw/

Balloon technology cuts solar cost 90% Cool Earth Solarcould make solar
energy cheaper than coal within a year, using inflatable BMaoncentrators
suspended above farmland. The company hopes to cut the casttotity t029
cents per watt by 2010 http://news.mongabay.com/2007/0221-coolearth.html

Practical Instruments is in partnership with installers for titeliotube. It reduces
solar electric costs using 10 small reflective solar trotiggusrotate to catch the
sun for longer periods, and requires less silicon in construction.
http://www.practical-instruments.com/

A California startup compangolFocussays it can slash the cost of solar power with
its concentrator technology. At the heart of their systenthamesands of small
diameter (10 baht-sized) mirrors that focus sunlight on photovdttats” just one
millimeter in sizehttp://www.solfocus.com/

Prism Solar Technologies of NYhas developed a proof-of-concept solar module
that uses holograms to concentrate light, possibly cutting thefsslar modules by
as much as 75 %, making them competitive with electrgatyerated from fossil
fuels. http://www.prismsolar.com/

Using Solar to Produce Hydrogen

Isracast claims zinc powder will drive your hydrogen car

By concentrating solar energy to produce zinc, which can be
stored and shipped, and then deployed for hydrogen release on
demand. Said to be clean, safe and inexpensive; it's been
developed by a cooperation of scientists from Israel, Sweden,
Switzerland and Francbttp://www.isracast.com/

Sunlight Used to Produce Hydrogen From Water. Solar Hydrogen Engy
Corporation has demonstrated that solar energy can be concentrateelrtb500°F
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and used to produce Hydrogen. Press release: http://www.prggeystems.com/
news/2004/07/09/6900033_Solar_Hydrogen/index.html

NEWS ITEM FROM BANGKOK POST

An article in the Bangkok Post titled “Thailand: Four Global Giavits to Supply
Nuclear Plants” written by Nareerat Wiriyapong on Jan2008, as follows:
[author's comments appear in brackets]

The world’s four largest nuclear technology manufacturers have expressed
interest in bidding for Thailand’s proposed nuclear power project.

Toshiba and Mitsubishi from Japan, Areva from France and General Electric from the
US have each contacted the Electricity Generating Authority of Thailand (Egat) about
submitting proposals to build a new nuclear plant.

Thailand hopes to have four nuclear plants, each costing at least $1 billion, in
operation by 2020-21. Vietham and Indonesia are expected to have nuclear plants
operational by the same time.

[comment: Agence France Presse recently announced thadAdisiffirst nuclea
power plant is estimated (by Egat’s own experts) to cost émilollars. Which is it
— the $1 billion each in this article, or the $6 billion each reportigtinsthe same
week by one of Europe’s most respected wire services? althoot point, really
Regardless of whether the proposed cost is 1 or 6 or 12 billion budksy®a can
bet the actual cost will be much higher than the estiméte.doubtful whether &
mega project has ever stayed on budget since Siam changeailsnd.]

Kamol Takabut, Egat’'s assistant governor for power plant engineering, said Candu
from Canada was also keen but that its technology may cost more. GE and Toshiba,
which earlier acquired 100% of Westinghouse, have offered boiling water reactor
(BWR) technology that is used by 21% of the world’s 442 nuclear power plants.
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Mitsubishi and Areva propose the more popular pressurized water reactor (PWR)
used by 60% the world’s utilities.

"Both BWR and PWR require pretty much the same in terms of cost, but PWR is
slightly better in terms of safety for personnel that operate the plant, so it is more
popular,” Mr Kamol said.

However, he insisted that all types of nuclear power plants are safe and are fitted
with automatic shutdown features. They generate no greenhouse gases.

[comment: Mr. Kamol conveniently skirts the fact that conside amounts o
greenhouse gases are released in relation to nuclear endngye are fossils fue
(FF) burned to mine and process the fuel, FF burned to transpof lturRed tg
build and maintain the plants, and FF burned to deal with the rég®maaste, ang
ultimately to decommission the plant.]

Egat expects to complete a nuclear proposal within three years. If the government
decides to begin the project, construction could start in 2015, he said. Mr Kamol said
that without nuclear power, Thailand was going to lose competitiveness to regional
rivals.

[comment. Egat, in its own preliminary studies, has indité@tewill survey sites
before deciding which sites to pick. Yes, you read that riglatording to Egat, thg
surveying takes pladeeforethe picking process. That's like saying you're going
lay a foundation for a house before you've found a house site. Ashfitaid
‘losing competitiveness’ if no nuclear plants were built, the oppasiimore likely|
true. If Vietham and Indonesia build nuclear power plants, iy wind up facing
many of the problems outlined in this text. Similarly, if Taad’s leaders see cleal
and develop concentrated solar, it will be a lot smarter imazgt for Thailand’s
future, and the competitive edge will favor Thailand.]

Nuclear technology, despite higher investment costs, is competitive with other fuel
sources in terms of cost per megawatt of electricity. "Once Vietnam has nuclear
power, it can produce goods that are cheaper than Thailand's, so we will lose in
competition to our arch rival,” Mr Kamol said.

[comment: Mr. Kamol is wrong. Nuclear power generati@peeially with all its
peripheral costs, will wind up being considerably more expensiveatha current
projections indicate. The higher costs won’t just be monetarywbugalso tax the

Thai peoples’ patience and good will - and will set up flash poimtgiblent protests,

Even if nuclear power plants improved Thailand competitive stanfidgch it
won't) the dire drawbacks to nuclear far outweigh any assumed adeaimahe
marketplace. Planning for Thailand’s future entails a lot nioa@ getting a lowe
electric bill for manufacturing goods.]

"In the planning stage, Vietnam is already two to three years ahead of us as the
government has already approved the project. It has already sent thousands of
personnel to train with nuclear technology in France and Japan.” If Thailand’s first
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nuclear plant is operational in 2020, nuclear energy would generate 5% of the
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country’s power, rising to 9% a year after, Mr Kamol said. "Now, as much as 70% of
power generation in Thailand is dominated by natural gas and existing world
reserves would last only 40 years,” he said. "So we need both coal-fired and nuclear
power plants to support rising power demand and make the whole power generation
system more secure by having a balanced mixture of fuel types.”

[comment: Mr. Kamol and his like-minded friends would do welbbéoome apprised
of what's happening at the vanguard of solar energy technology. Hop#fsilhot
too late for them to view it objectively and with open minds. Thewis that they're
so seized on the idea that Thailand must go nuclear, thatettastermined that
nothing will stand in their way.]

Nuclear power accounts for 16% of the 17,450 terawatts of capacity worldwide. Apart
from 442 plants now operating, 29 more are under construction.

- - - - -end of article --------
Full Bangkok Post article can be found online at the URL:
johnibii.wordpress.com/2008/01/11/
thailand-four-global-giants-vie-to-supply-nuclear-plants/

MECHANICS OF NUCLEAR

Nuclear proponents in Thailand acknowledge there haredreblems with a
few of the other countries nuclear power plants in the gdstvever, if mentioned at
all, it is a brief reference — then on to cheerier news.

Here’s a quote from Mr. Kopr Kritayakirana, who is described as “an expert adviser
with the Nuclear Power Programme Development Office (NPPDO).” The following
paragraph was gleaned from a written debate the front Business page of the
Bangkok Post newspaper on March 3", 2008.
bangkokpost.com/Business/03Mar2008_biz22.php

“Of the 440 reactors operating worldwide, there has been one significant accident at
the Three Mile Island plant in the US. Nobody died. There has also been one
catastrophe at Chernobyl in what was then known as the USSR. The Chernobyl
reactor was not running in the regulated commercial mode.”

[comment] The radioactive cloud emitted by Chernobyltdoein effected
territory as distant as 1400 Km away. From the destroyed paevetrin what is now
Ukraine, a NNW wind blew the cloud of radioactivity across hundredsjadire Kms
of cities and farmland, and contaminated bovine milk production iaway Sweden.
If a Thai reactor suffered a similar fate, winds coalketthe radioactivity to any part
of Thailand. Just as sobering, airborne radioactivity could liote@ parts of Laos,
Vietnam, Cambodia, Malaysia, Burma, and Southern China. Even lsomer areas
of India, Bangladesh, Singapore, and the Indonesian Island of Suanatsaithin
reach of a Chernobyl-type contamination - depending on which way antddrd the
wind was blowing during a worst-case-scenario.
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Of course, authorities tell us that a meltdown is allibytossible with today's
safeguards Yet those are the same words that officialsusarg pre-Chernobyl and
Three Mile Island. Technology may improve over time, builitrvever be infallible.

Similarly, we're told computer operating systems &mays improving, yet we
know that glitches happen with even the most modern software. |ndeet of what
keeps a nuclear reactor safe is its software. All ofl&hdis nuclear plant software
will be imported and, after the foreign trainers leave, it be in the hands of Thai
technicians. Indeed, if a serious glitch is discovered (hopeiatitoo late), it's likely
that foreign experts will be called upon to come and straighten tbimgs Case in
point; in late 2007, nearly-new security software for the SAigort broke down.
Passengers were backed up badly, and nothing was diagnosed or fixexditsidi
experts were able to jet over to Thailand to fix the probkle

Similar scenarios can be expected for the precision hardwaded to safely run a
power plant. As with any machinery that is expected to run arounddble cluclear
plant machinery will need to be serviced and parts repléced time to time.
Thailand's engineers do not have a sterling reputation for mait&n@ne example:
a popular water amusement park for children had some old rusting congpéalent
apart during a particularly busy day in 2007. A structural piecevedter slide broke,
and several children tumbled down two meters and were $eigreed.

The water slide was low-tech and all the joining padse readily visible to an
inspector at any time prior to that major mishap. In contrasteaupower plants are
high tech and consist of many parts, such as pumps, fitted mipesk valves,
pressure relief valves (PRV's), on-off cocks, heat sensodsGeiger counters. Their
workings are often not visible. People living near nuclear poveartpiwill have to
put their trust in inspectors and technicians doing their jobs profedly — and that
parts are maintained and replaced according to schedules.

The hourglass shape that most people associate with mpielets doesn't pose a
danger. That large structure merely serves as a giahekehange. Even if it were
bombed by terrorists, it would not cause radiation leaks. Theah#ds matter is the
smaller containment building. Actually it's about the siza dfvelve unit apartment
complex, so using the word 'smaller' is misleading.

The containment structure is made from reinforced canct@nhe hopes that Thai
sub-contractors will not try to save money by using less thamuality building
materials. The legacy of the new airport's concrete rysvaad turn-around pads
does not bode well for confidence - but we can always hope for theThesconcrete
for a reactor should also be stressed while curing (drym@gyder to add strength.
The stressing process might involve long bolts that are tightevith nuts while the
concrete is curing. That's one type of 'hardening' methodstiuiged for 'Minutemen'’
nuclear missile silos and for bomb shelters.

The concrete used for Kuala Lumpur's twin towers had $pegeedients
(including ground-up electronic chips) added to the mix in order to mhakpecially
strong. Tests were conducted during the construction. One dinoait half way up
one of the towers, the concrete was found to be 99% of the requigadtst The
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floor had already been poured and had started to harden, yet the inspquimed
that the entire floor be removed and rebuilt with the mandated 106fgth concrete
mix. Could something like that happen in Thailand constructiosdtibtful that if
a lone inspector finding something that was 99% in compliance - weqldre that
an already-poured and dried segment be torn up and done again. Anyorse farthili
Thai construction would be aghast to see that happen.

USSR's Chernobyl and the USA's Three Mile Island powetglaere run and
maintained by two countries which were at the vanguard of technalothe time.
Yet even those power plants suffered problems. How much saférhai reactors
be? Thailand is not near the top of the list of technologiealgpt countries. Even
tech-savvy Japan had radiation leaks at nuclear facilitiddchvis to say; glitches can
happen in any country. No matter how advanced the safety precaarosaid to be,
things can go wrong.

April 19, 2008 article in Nation Newspapd&angkok

The following article was written by Nophakhun Limsamarnphun for ‘WATCHDOG’
opinion section of the Nation newspaper.

http://nationmultimedia.com/2008/04/19/opinion/opinion_30071051.php

[comment] the text looks like it was taken directly framEGAT press release.

Title: Nuclear plan looks sound; political will must follo w

Subtitle: A government blueprint for Thailand's proposed nuclear power plant (NPP)
project shows that it will take 13-14 years from now to actually commission a 4,000-
megawatt plant.

Starting last year, the government set a period of three years for pre-project
activities, namely: power system planning, a feasibility study and a site survey. By
the end of the third year (2010), the government will have to make its final decision
on whether to embark on this long-term and capital-intensive scheme.

If it is given the go-ahead by then, there will be no turning back, because project
implementation needs a very long lead time of up to a decade before commissioning.
For instance, site selection and qualification alone will take about two years, since it
is a technically complicated and politically sensitive process.

About four decades ago, Ao Pai, off the eastern province of Chon Buri, was picked
as a potential site, but the project was later suspended.

The new NPP blueprint shows that the preparation of project specifications, as well
as bidding, will also be completed during the first two years. It will then take one year
to evaluate all bids and another year to negotiate the contract, estimated to be worth
a combined Bt300 billion.
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Other key elements of the project-implementation phase are completing project
engineering, applying for local and international licenses and procuring equipment
and materials.

Plant construction will take six years to complete, starting in the seventh or eighth
year of the project.

Site preparation and excavation will take about six months, while construction of the
reactor building and containment facilities will take about four years.

Construction of auxiliary buildings will follow, while installation of primary systems will
be done during the 10th and 13th years of the project. During this period, there will
also be construction of turbine and generator buildings.

In terms of manpower, the blueprint shows that 800-1,000 qualified personnel will be
needed to complete the 4,000-megawatt plant.

Dr Somporn Chongkum, executive director of the Thailand Institute of Nuclear
Technology, said about 200 physicists and 500 engineers would be needed. A
significant number of these personnel should have advanced degrees (masters and
PhDs) in their respective fields.

Somporn said an open invitation is expected to attract a large pool of qualified
personnel if the salaries are competitive.

At present, a bachelor's-degree holder will get around Bt15,000-Bt30,000 a month
while a master's degree holder will receive Bt20,000-Bt50,000 depending on
experience.

As for PhD holders, the salary range is Bt40,000-Bt100,000 per month, depending on
experience.

According to the blueprint, the project will need power-plant, electrical and other
engineers with 10-15 years of experience, with special training in nuclear physics and
power-plant operation. In addition, personnel with advanced degrees in economics
and law, with similar special training, will be in demand.

In general, manpower will be sought from the power and industrial sectors, for
special technical training, as well as from educational institutes where personnel are
already trained in these areas. [italics added]

All in all, the blueprint appears sound. But the big question is whether the
government will have the political will to get the project off the ground come 2010.

--- end of article -----

[comments regarding the Nation’s ‘opinion’ article above]: tTast sentence; “All
in all, the blueprint appears sound. But the big question is whthegovernment
will have the political will to get the project off the grouooime 2010” is suspect. It
could be better phrased by turning it around to read; “All in all, thepsint appears
unsound. But there’s no question the government has the politidalowngiet the
project off the ground come 2010.”
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The Nation article lacks any mention of EGAT or of alternaties insurance, or
dealing with waste, or exorbitant price of uranium fuel), though pertia not fair to
fault an article for what it omits to mention.

However, seven of the final eight paragraphs talua the many high paying jobs that will
be created. Talking about creating hundreds of jebone of the biggest lures that Thai
government agencies will use — to try to sway supioo their nuclear plans.

A solar power plant will also create jobs, thougit nearly as many engineers (or security
personnel) will be needed for solar - as will beded for nuclear. The reason is simple:
Solar plants are simpler technology and, with lised personnel (professional and others)
the overall costs for solar are lower. Additidpatosts for planning and constructing a solar
facility are considerably less than nuclear cdst$,you already knew that.

CONSERVATION AND BREATHABLE AIR

Conservation of energy and resources should be thegdias of Thailand
electricity policy. Every baht not spent on an electric bilg isaht that can be put in
the bank, or spent on other things. Every watt not used through coiseriegsens
the burden of building ever-bigger power stations.

For farang visiting Thailand for the first time, one tbkir most noticeable
observations is how many spaces are so cold. Most farang wheotaasit, do so to
get away from their frigid home countries in North America antbge. That's why
it's a warped joke to finally get to a tropical country and be subje chilly
temperatures when entering buildings or AC buses. It wouldusie g quirky
observation were it not for the knowledge that it's sucking mucletraity
unnecessarily. Some of the coldest places are movie thedtergo to a Thai movie
without added clothing is to risk being uncomfortably chilled. Newed that the
theater is as big as a basketball stadium and there may otiiyeleeor four viewers,
the place must be refrigerator cold.

Ubiquitous Seven Eleven stores also rate high in over-loadiAgpas do banks,
government buildings, and VIP buses. Whether or not outdoor tempesradoe
pleasantly cool and/or it’s raining, managers of such places thesd air conditioners
must be on full bore. The manager of one small Seven Elevemesagectric bill
was 12,000 baht per month. Besides full-blast AC units, them ie&igeration units
and 54 one-meter long fluorescent lamps on all the time. That'sipassmall shop
in a small town. Imagine the amounts of kilowatts unnecessadéy in shops and
homes throughout Thailand — it's staggering! There are alsaelovways to bring
in natural light (hint; windows and mirrors), but then we’ll go dag off on yet
another tangent.
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Ironically, there are clinics in Japanese cities thatrge high rates for sunshine.
As with any big city, Tokyo’s tall buildings block out much of then. However,
entrepreneurs have designed a way to use fiber optics to chaarseirt's rays down
from a rooftop — on in to their ‘clinic.” The rays are not maiguif In the clinic, well-
heeled customers lay back in cushioned reclining chairs — whilenfigans’ use a 2
centimeter diameter flexible optic tube to apply the sutheo clients’ skin.

People can buy bottled water, and on some NYC sidewalles d@herdispensers
selling oxygen for relief from smog. Now, Tokyo is at the vamguaf selling
sunshine in clinics. Water, air, sunshine; that's some poestic stuff. What's next,
gravity for sale? — for people who are too spaced out to keapf¢éet on the ground?

The number one way to lessen electricity usage in Thaidatal try to impress
upon people that a cool ambient temperature is ok, and that cold iseagasgy.
There are several low-tech ways to posit a modicum of stnthe situation. Tinted
and shaded windows can help, as well as shading from treated8trplacement of
small fans near ceilings would help considerably. Solar powe&dans would be
preferable to electrically driven fans. When outdoor tentpera are reasonably
cool, such fans could be used to blow air in (with paper or clothsfiiteneed be).
Conversely, the same fans (or others) could be used to blow asaout when need
be.

One of the main reasons Thailand needs nuclear reacteis to keep millions of
cubic meters of Bangkok building interiors unnecessarily cold.

Some people have a ‘perfect’ temperature in mind. Twoedsdbelow is ‘too
cold’ and two degrees above that ideal temperature is dedraed 1t might seem
cute to complain about such barely perceptible changes in tempetawtirg has
consequences. For example, if a person thinks the temperatacehst (when it's
not), that person may nonchalantly flick on an air-conditioning unit wimaiz churn
away for hours trying to keep a large space cold. The ACsbpanight wear added
long-sleeved shirts or even a jacket, and may leave doors and \siogew — thereby
negating the power usage, and cooling the great outdoors.

The folks at EGAT might not mind, because they're in thenkssi of selling
electricity, but whomever is paying the high electric billewd think about the
ramifications of such actions. On a deeper level, eveényf lglectricity we use, has to
get generated — usually at some harm to environment. That's say tve should all
become hermit tree-huggers and quit using electricity — bugrréth good to gain an
awareness of the consequences of our actions — big and small.

If, for example, the million or so office workers in Bkok decided to turn their
air-conditioners on when it's only a tiny bit warmer than théeai temperature —
then that's one heck of a large electricity load on the gfidat’'s millions of cubic
meters being cooled — where a few well placed fans and a $svoler-shirts would
preclude those AC units having to chug away. AC units also esleasn air outside,
so alley ways in particular get heated. Along with smog comungof internal
combustion engines, the waste heat from a million AC units mayoaddor two
degrees to Bangkok’s year ‘round warm temperature. And add tththaeat sink
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affect of millions of square meters of dark asphalt roadd, that's a lot of residual
heat for Bangkokians.

Another justification for air conditioning is the idea thatleans the air. Some
models do have little filters in them, but filters clog, and ledten are they changed?
In all but a few units, the answer is; never. Even if ix(iis cleaned air, they don't
oxygenate it. It's ironic that the fanciest, most expensivelda@en’t have as much
oxygen in their rooms as the cheapest little bungalows witHldats. Fancy pants
hotel suites don't often allow for fresh air for three reasor&t they're usually in
cities, and city air is not clean, #2. People think A@kl@ir has plenty of oxygen
(it doesn’t) #3. Many of the most deluxe hotel rooms don’t haxeess on their
windows and exterior doors.

Perhaps they think it's low class to ‘open a window,” who kno®s? unless you
like to spend large amounts of money on deluxe accommodations, or i gmiting
acclimatized to climb a tall mountain in Nepal, you'd do betibefind a hotel room
with a screened window. Another option is an AC unit that pullsrifr@n outside,
but those are rare.

As if low oxygen air weren’t bad enough, high priced hotelgaoe at serving up
formaldehyde. There are other unpleasant chemicals in théutiformaldehyde is
probably the most prevalent. About twenty years ago, the terigls bsilding
syndrome’ and ‘new building syndrome’ were coined. For some peoglefftécts of
the chemicals in a building would bring more than just headaches andimless.
Some might even have allergic reactions. Nearly all newittire, carpets, drapes,
and bedding emit formaldehyde fumes. Mastic for installing caugoed tile also emit
the stuff — sometimes for many months.

Formaldehyde is an odorless gas that’'s used to preserve thilighings made with
foam, including mattresses and stuffed furniture emit it.

Warped Scenario #673: Bangkok is hosting a world class footbatthmathe

opponents’ team members arrive and are treated to all-expesisesecommodations
at the most deluxe hotel in town. To further pamper theirovssitall their rooms are
fitted with brand new mattresses and pillows. The next dayyigitng team is

trounced by the Thai team. They leave bewildered, wondering lndyyall feel so

dough-headed.

LESSENING TRAFFIC GMPRILOCK

Since the topic of Bangkok’'s smog belching autos was touched upon a few
paragraphs earlier, here are some unsolicited suggestions takelgridlock in Thai
cities:
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>>>> Encourage drivers to turn off their motors while waifrga light to change.
Traffic lights are timed for long intervals in ThailandMost drivers are familiar
enough with their particular route to know if they catch the sfamrd light, they may
wind up sitting there for two minutes or more. If just 716f Bangkok drivers
turned off their idling motors — while they're waiting for ligtd turn green, that
would add up to lot less unnecessary smog.

>>>> Regarding timed intervals for traffic lights: nAajor improvement in traffic
flow would be to allow right turning traffic, coming from oppositeediions, to turn
at the same time. All over Thailand, the standard intéseallows only one lane to
turn right at any one time. If north facing highway is turnirght;i then why not
allow its south facing traffic to turn right concurrently? Theyhot going to crash
unless they intend to do so. For sure, it would help to have desigiah lanes, and
designated green arrow lights - as most highways already tmwiAd opposing
traffic to turn concurrently, would lessen waiting and idlingetiby about 20 minutes
per hour — per each major intersection. Let's say Bangkok has 5@fr ma
intersections. That would be 166 hours of non-waiting/non-idling tintehpar.
Most traffic is between the hours of 7 am and 6 pm, or eleven houdape In a
given month, the added time that vehicles could be moving,rrithae sitting with
their motors idling, is well over 50,000 hours.

>>>>  Thai drivers never slow down for yellow lights, and mamy red lights

routinely. In my town of Chiang Rai, it's been estimated thate are 10,000 red
light jumpers per hour. You might say, ‘there aren’t a wholariote than 10,000
drivers on the streets at any one time.” In response; thesfiguper hour,” so a
single driver could hypothetically run several red lights in one bbdriving. Since

Bangkok is many times larger than Chiang Rai, the numbersoanenensurately
higher also. In Chiang Rai, it's doubtful that anyone has even pelled over and
ticketed for going through a red light - ....same for driving toa fasing through red
lights is not only dangerous, but it's also rude — because it fothes traffic to wait

until the intersection is clear — in effect slowing the floraffic.

>>>> Chiang Rai again; the busiest intersection isd#lieEk, which also boasts a
handsome life-sized statue of Chiang Rai’s founder; King Ménddering daylight
hours, that intersection is always gridlocked, sometimes f&m north and south
along the four lane highway. Two things would lessen the gridicakatically. One
is a two lane ramp stretching overhead, about 600 meters. Suanpawould
channel traffic, going north/south on the highway, up and over theeécten. The
other addition, which wouldn’t entail much construction at all, isca wide traffic
circle under the ramp. With those two additions, traffic wowlcely back up,
because it would be moving at all but the most congested times.wfidie thing
could be done without one traffic light — though that would be contingerkhai
drivers being polite when negotiating the traffic circle.

>>>>  Four way stops are virtually never seen in Thailanekeept late night

flashing lights. The advantage of four-way stops is the et&m is only empty

when there are no vehicles. The current situation in Thailandutn@seded stop
lights situated at thousands of intersections. At any givén ligere may be dozens
of vehicles stopped and idling, while the intersection is empty
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>>>> Because Thais drive on the left side of da& r(most of the time), right
hand turns are tougher to negotiate, and take longer, than lefturasd If drivers
planned their routes to lessen right hand turns, they would saveatitngney'd burn
less fuel. USP delivery service in NYC, planned deliveytes to have as few of
such cross-traffic turns as possible, and wound up saving tens of thoosalatliars
per year on fuel costs.

Ok, sorry for the diversion. Now, we’ll try getting barkthe main topic;
‘Why Thailabdesn’t Need Nuclear Power Plants.’

MORE SOBERING NESV

The following article was taken from the Economic Times webdURL:
EconomicTimes.indiatimes.com/News/International _Businessi&pamergy_need
s_oil_prices_push_SE_Asia_to_nuclear_power/articleshow/2625567.cms

Soaring energy needs, oil prices push SE Asia tteau power
16 Dec, 2007, AGENCIES

INDONESIA: As oil prices and energy demand soar in tandem in Southeast Asia,
many nations are turning to nuclear power -- to the horror of environmentalists who
say it is not a safe option.

Thirsting for energy to fuel their growing economies, Thailand, Indonesia and
Vietnam have all put in place nuclear power strategies, aiming to build the first plants
by 2015 at the earliest.

Thailand's energy minister, Piyasvasti Amranand, said energy demand per capita in
his country was rocketing, and with the kingdom currently importing 60 percent of its
energy, new sources were needed to maintain growth.

"We have to look at nuclear, which is proven technology," he said in an interview with
AFP in the run-up to key climate change talks in Indonesia.

Governments are also citing climate change as a reason for their switch to nuclear
power.

Some hall it as a clean energy that will help lessen the world's dependence on the
polluting fossil fuels, gas, oil and coal, which spew damaging greenhouse gasses into
the air and drive global warming.

In September, US President George W. Bush said rich countries should help
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developing nations obtain "secure, cost-effective and proliferation-resistant nuclear
power."

"Nuclear power is the one existing source of energy that can generate massive
amounts of electricity without causing any air pollution or greenhouse-gas
emissions," Bush said.

But green groups dismiss that argument, and the row spilled over at Bali, where
environment ministers from nearly 190 nations last week grappled over a plan to
tackle climate change.

"Nuclear power is neither a clean nor viable option for any of these countries,” said
Shailendra Yashwant, climate change head with Greenpeace Southeast Asia.

"The hazard of radioactive leaks, Chernobyl-like accidents, lack of safe waste
disposal mechanisms or facility and finally the humongous costs of building a nuclear
power plant make it the least attractive or viable option."

Activists from around the world staged a protest outside the Bali conference centre,
urging the ministers to shun nuclear power.

"Promoting nuclear energy to countries which are exposed to extreme weather
events, seismic activity and other natural catastrophes is irresponsible,” said Sabine
Bock, of green group Women in Europe for a Common Future.

But boundaries have recently blurred between nuclear friends and foes. A number of
gurus of the environmental movement, including Greenpeace co-founder Patrick
Moore and scientist James Lovelock, have come out in favor of nuclear power.

The potential of nuclear energy to help reduce carbon dioxide emissions was
mentioned in a May report by the Nobel-winning Intergovernmental Panel on Climate
Change (IPCC), the UN's top scientific authority on the issue.

But the report also mentioned safety concerns, the threat of weapons proliferation
and waste disposal as problems.

Energy security and oil prices are also key concerns for governments. Crude prices
have more than tripled in three years, while countries across Southeast Asia are
seeing breakneck economic growth.

Greenpeace's Shailendra said energy efficiency and renewable energy such as solar
and wind can meet half of the world's energy needs by 2050 while cutting global
carbon dioxide emissions by almost 50 percent.

Piyasvasti said that for Thailand, renewables were part of the plan but would not
meet their requirement of 1,400 more megawatts of energy per yeatr.

"l think that new projects in renewable energy (will produce) 1,400 megawatts over
the next five years," he said, adding that Thailand aims to have their first nuclear
plant up and running by about 2020.

Indonesia, meanwhile, said it plans to reduce its dependency on oil from 24 percent
of total energy supply now to 3 percent in 2025, when it aims to generate 4 percent of
energy from nuclear power.

61




So far, the only country in Southeast Asia that has built a nuclear power plant is the
Philippines -- with chaotic results. Its 2.3 billion dollar Bataan nuclear plant was
closed in 1987 without generating one watt of electricity after it was declared unsafe
and inoperable.

Shifting skeptical public opinion in favor of nuclear energy also remains a mammoth
task, experts say.

"Public awareness of the nuclear risks seems to outweigh its awareness of the
benefits,” said Hans-Holger Rogner, of the International Atomic Energy Agency
(IAEA).

SUNSHINE IS A GREAT DISINEECTANT

Besides being true in a literal sense, thaipter title can also apply to the
spoken word. When a debate is open, with no holds barred (i.e. thet snnshine),
then the truth is a lot more likely to shine forth.

In the mid-1960’s, San Francisco was the epicenter of Rlmver Power’
movement. A lot can be said ‘pro and con’ about those times, tsit people will
agree it was a time and place which enabled young people to operong another,
and to new ideas, more readily than they normally would. Therenwes going on
than pot parties, acid-rock, bell-bottoms, and Hare Krishna - themgle people say,
‘if you can remember the sixties, you weren't there.’

Stewart Brand was a young man in the San Francisco éayvao decided to put
together a uniqgue magazine. He called it ‘The Whole Eartalégate’ (WEC) The
idea was basically for it to serve as a networking tool among @eo@rested in
alternative building, tools, design and power.

At that time, there was no such thing as a personal compuatethe internet was
30 years in the future. A mouse was a little rodent which iscunder kitchen
cabinets, multi-tasking was something a mother of twins did, amwser was a
cow in the field. Those were ancient times when the onlicBeangine in your life
was your mother or your wife (where did | put my gloves?).

The Whole Earth Catalog's back cover was all black wigmall photo of the
Earth in the middle. Never before had anyone seen a photo of ttle &ad its
smallness in the big black page gave a sense of the uniqaemkgsinerability of the
only planet we've got. It also showed wispy banks of clouds overrbeowl green
continents, and over blue pools of water — indicating life. hiarthe only planet we
have, and its living part is very thin — thinner than the skingfae compared to its
fruit.
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Nearly every concept inside the Whole Earth Catalogueuwigsie at the time —
and none was fictional. For many, it was their first exposupgdctical applications
of solar energy, to domes, to zomes, to wind energy and other innovaGoasted,
it's not as though many of those concepts were brand new (we userssigy every
time we hang clothes out to dry), but rather the presentirteoinfo in a casual
manner — often with hand lettered scripts and hand-drawn diagragrainy paper.

It was all black and white, and many of the photos were Iigk)-10n-
commercial. Altogether, it was fun and informative readamyl if you were between
the ages of 15 and 35, you felt you were getting abreast of whatreative peers
were developing.

The Whole Earth Catalog spawned a periodical magazine dndit@gbut it also
inspired an annual fair in nearby Davis California, called (nopringly) The
Whole Earth Fair (WEF). The venue was a large outdoor spabe &ainiversity of
California, Davis. The same spirit of innovativeness and axgatiation imbued the
Whole Earth Fair — and each year hundreds of vendors and thousands of pedgle w
come to play and eat and dance, and learn about innovativénimgs. t

If you've read this far and wonder where this is goinge liers: Let's have a
Whole Earth Fair for Thailand. Even if it's a one timemsty there’'s never been a
better time. The focus could be alternative energy. Ohnothie name of fairness,
we’d allow nuclear proponents (and boosters of coal, and LPG, eftutdheir stuff.
But the main idea would be to get as many proponents of altereatvgy to display
their wares and share ideas.

It would be a totally win/win situation. The organizers wloubt have to pay any
of the vendors to come to display — as the vendors would jump at theurpiyord
showcase their innovations. Fairgoers would get a golden opportunige taesv
things up-close — and to ask questions. Just as good as any oieteattivould be
the effect on aspiring Thai inventors.

Quick, name one innovation or invention by a Thai person iartbayy field. Sad
to say, there are none. The reasons are many, but it's cenidee Thais are not as
bright as others. Case in point: One of the world’s top Scraliplerts is a young
Thai man. Scrabble uses the English language, and Engliskevemtthat guy’s first
language - he studied a dictionary to memorize the spellingoafsiv So don't let
anyone tell you Thais are not potentially as bright as anyone else

One big reason something like a Whole Earth Fair in Trichileould be great for
Thais, especially innovative thinking young people, is the inspirdactor. There’s
no better way to learn than hands-on exposure — especially shoulder to shdgtiide
dem dats doin — where questions and suggestions can be bandied bfcthan@h,
and it will need to have a large outdoor venue — in order to disipéaynany solar
designs that will be there.

Thailand has big annual fairs for cars, for gifts, fonuafiacturing machinery, for

books, for printing, ....but nothing for alternative energy. Suggestiate:Jing Jing
Fair. “Jing jing’ is the Thai phrase for ‘really! or ‘for sure’it’s spelt with the Thai

63



‘r' like ‘jring,” but the ‘r’ is silent. The fair doesn’heed the word Thailand or Asia in
the name, because that would limit its scope — and frankly,i&\bi@hind the leaders,
as regards alternative energy innovations. And that's anahson for the fair:

Currently, Asian countries (India, China, Indonesia, Japamea, Vietnam,
Thailand and others) are looking longingly at nuclear power generatbes. need to
see the out-dated folly of their ways. Let's hope tgey smart before they get
burned — and | mean that literally as well as figurativelyadiRion sickness is
physiologically burning — just ask the survivors of Hiroshima ag&saki.

DOST THOU PROTESTETH TOMUCH?

| withessed my first successful protest when | wgist giears old — at a military
base in Virginia. There was a grammar school there. One Suhdgyrincipal of the
school invited all the children to bring their parents to an @ehall for a fund
raising auction. The last item to be auctioned was the pritscgy@n caged bird.

He introduced the item; "I caught this raptor on my fariiennessee four years
ago. He's a great pet. Starting bid, $5."

| was sitting next to Suki, a school mate, who was one g&fer. Suki
immediately shouted, "Let it go!"

My strict 'obey you elders' upbringing coupled with extrehymass, caused me to
blush and feel embarrassed at my friend's brashness.

The school principal, a respectable elder man, kindly gewveral reasons why the
bird should not be let out of the cage.

"Let it go free!" Suki called out, louder than befoRight away, voices called out
to support her plea. There was no doubt about the sentiments of theisibyncrowd
in that room.

Without another word, the schoolmaster slowly held the aldeand opened the
little wire door. The bird hesitated a moment, then hopped togéring, sprung up
and flew off — but not without first doing a swift circuit withirhet room.
A roar went up from the crowd. Even the principal looked pleéas

That was an inspiration for kid to witness. It had a youngoperwho would
ordinarily be disenfranchised from decision making, openly challengmgelder
person of authority. That same authority could conceivably discipleneater, for
insubordination. The initial voice of protest had conviction — and Sakniafraid
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to speak up a second time, and hold her ground, even when the autigorié¢y f
publicly dismissed her concern.

The scene had the added dynamic of common citizens gdigirgcbncerns
sparked. They wound up raising their voices in support. Some afthiees at the
auction may have had thoughts of freeing the bird, but none were ynitidlihg to
express those sentiments out loud. The adamant stand of one kicdimspgteof the
attendees to stand as one, and demand the bird be let free.

Even then, the principal could have withdrawn the item aptiHie caged bird, or
he could have been adamant, and gone ahead to auction it off.

The other protest took place many years later in Thail&sdhappens with towns
and cities in Thailand, places to dump garbage are gettingescMy adopted town
of Chiang Rai was having that that issue. Garbage truckslveomhetimes be seen
cruising back roads, their drivers trying to find a place durap thads clandestinely.
Other times, the driver’s boss would find a landowner to acckpt dundred baht to
allow garbage to get dumped on his property.

| had secured some property just NW of Chiang Rai - whichleated a Km
down a dirt road. An absentee neighbor opposite my property had takenkthgegar
money. Of course, no one else on the road had an inkling of the dedbngptines
of garbage trucks suddenly showed up. To exacerbate the situatimas ithe
beginning of rainy season, so at any given time, severdstnvere stuck in the mud,
and blocking the narrow road.

Right away, many of the residents formed a protest. paheels along that road
were large, so there weren't many residents - perhaps 30 @n& guy took his
medium sized truck and positioned it sideways at the point wheroadrtee’'d off
from the highway - thereby blocking entry to the garbage trusks&;h were then
arriving every half minute or so.

| went to get my seven workers who were helping build a hanserder to add to
the number of protesters. When | returned to the corner, teotesi later, the
blocking truck had been moved, and the protesters were off tadthemeaking with
the boss of the garbage trucks. The trucks had resumed running downt tloaali
unhindered. | was annoyed that the protest had petered out sy quickl

| didn't speak Thai at the time (am still elementavgl) but someone explained to
me that the negotiations were aiming toward an agreemenge whemgarbage trucks
could continue for another two weeks. After that, the boss woultbsé¢hat gravel
was applied to the worst affected parts of the road.

Needless to say, the garbage trucks continued runningatiéar nearly a month,
and just a small bit of gravel was applied.

The lesson here is; "negotiate from strength.” Wherptotesting residents saw

the big boss man arriving in his expensive vehicle, it was evide was a power
broker. When the boss saw his trucks backed up, he immediategnded the
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protestors withdraw - which they did. The protestors weakened fbsition by
removing the blocking truck and support people.

If the protestors had more of the steadfast spiritttéé ISuki, the garbage boss
would have had to do one of two things: Either consider strong-armenyatestors
out of the way (perhaps with his hired thugs or with police), obtss would have
had to negotiate with an empowered group. As it was, thediossd the protestors’
strength right away, and therefore strengthened his own positidmatlsituation, the
boss wanted, above else, to keep the trucks moving, so his opevatitthnot lose
any money.

Not surprisingly, the above little stories apply to theremir crossroads that
Thailand is facing. Will Thailand take the fork in the road teatlk to nuclear power
plants, or will it take the cleaner, safer, cheaper rooteatd reasonable power
generation facilities. If Thailand takes the reasonable ritudeon’t happen without
protests. The ‘powers-that-be’ have shown themselves to be despinched in
favor of nuclear.

For Thai people who love their country and have high hopes foraffigpring —
this is an important juncture. The first thing Thais need to d@riser information.
The info is available, even for those without an internet commmectThey can get
informed, not only on sensible alternatives to nuclear, but alsdhat nuclear power
generation is about. They can also hear what EGAT asdp{sorters have to say.

The next thing needed, which is just as important, is to a@\ké conviction to
do what's right. Much as the little girl, Suki, mentioned in thdier paragraphs of
this chapter, that conviction has to be strong enough for the indivolsshnd up to
authority — and to maintain that stance for as long as it.takeson’t be easy, but
significant achievements are rarely easy. Let's hope ttletpagetting reasonable
power generation for Thailand won't be blood-stained. In other wents; with
contentiousness - people with opposing views can discuss theiissuewil manner
in an open forum.

Probably the best scenario would be a popular vote on the topidlar 40 the
vote in 2007 on a new constitution for Thailand. If the nucleaeisgre up for a
nationwide vote, it is hoped the opposing sides won't resort totdictics. That's a
big ‘hope’ as anyone familiar with Thai politics knows how endemie-mtying has
become.

When | look at little children, | am reminded of the ajdbope springs eternal.”
Regardless of how cynical older people become as the yehisyraheir kids and
grandkids pop out with a ‘clean slate,” and it's heartening to dé€s.a bit like
springbok (small African deer) in a field. While the adgjtaze and peer warily to
the bushes for danger — the juvenile springbok prance around witlgssprintheir
legs — as if bouncing on air.

As adults, it's our responsibility to use our acquired eduzativisdom and

wariness — to set the stage for a reasonably safe and clifietéot our offspring. In
effect, we're looking to the bushes for dangers, while our kid&alieking around.
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Later, when we’re old or out of the way, it will be our growp kids who take the
responsible roles, and so on. Let’s nip the menace of nuclése bud while we still
can. If we hesitate, it will be too late. It's the leag can do for our kids and their
kids.

Does the name Jim Whittaker ring a bell? He gaineatirtt in the early 1950’s
for being the first American to summit Mount Everest. Ydéatex, as head of a sports
outfitting business called R.E.l. (Recreational Equipment Incated), he
spearheaded an small environmental campaign. At the hisiélome and business
were in Seattle, Washington state. There was a nearbywhioh, because of its
nearness to the city, and its intrinsic beauty, had become paoytharevelers. Over
the years, beer cans had been thrown in the lake and trash wasaaut (yes, it's
not only Thais who litter).

Mr. Whittaker organized a volunteer force of mostly yopagple — to go out to
the site and devote a full day to cleaning up. Most of the volnesne combing the
surrounding hills, picking up trash and setting up trash bins. Jim dscned gear,
grabbed a net, and went down repeatedly in to the lake to gdtksertalof garbage
that had been thrown there over the years. He was a mghktienaan at the time, and
could have easily found an excuse for opting out of such a yucky détaildidn’t
gain anything monetarily from organizing the clean-up. It waanpersonal or
business promotion. The main things he gained from that apeve¢re possibly;

>>>> the satisfaction of cleaning up a natural spot -naaidng it more pleasant
for the next people.

>>>>  setting an example for future visitors to the lake be more responsible with
their trash.

>>>>  inspiring some of the young people on the crew to do sedftes®f kindness
in their daily lives — and perhaps instill a greater sensappfeciation for the great
outdoors.

For the average person, the easiest thing to do, ist®pr hear about something
like a trashed park, is to wave it away, and say somettkag“Nes, some places are
trashy, but that's not my problem. The people who throw trash shouaughat a
lesson, blah blah blah.”

Avoiding things which are ugly, smelly or uncomfortablevtsat people do —
along with explaining such things away, or figuring; ‘that's songeelse’s problem’
or ‘let the proper authorities deal with it.” Rare people ke Whittaker are the
exception, in that, when they see a problem, they're not afaiihink outside the
box’ to come up with a solution. Even better than conjuring a solusotaking
dynamic, non-confrontational action to effect positive change.

CORRUPTION HURTS ORDINARYCITIZENS
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Large scale solar is a competitive mark€hat allows for open competition
among many players and prices per Kw are falling month by monthat'sTa
different picture than the nuclear power business, where jiest players are vying
for multi-billion dollar contracts. It's easy to see how tifie nuclear scenario is for
price-fixing and collusion between a very few companies. Pkian ideal scenario
for back-alley pay-offs for officials involved with the bidding prese- things that
Thailand is world renown for. It's doubtful that a large contdaas ever been
transacted in Thailand’s recent history - without pay-off aliiems. That would apply
both to ‘in-house’ contracts (with Thai companies) and those wigtrnational
involvement.

EGAT wants to build four nuclear plants — which will entail thegdst bunch of
contracts ever awarded in Thailand. No one familiar withness practices in
Thailand can seriously perceive of such contracts beingmwn-free. Some people
may wonder, “so what's the big deal if there are some undertie-pay-offs?”
That question goes hand-in-hand with many peoples’ laissezditittede that goes
something like this; “There are billions of baht earmarkedHese projects, so what's
the big deal if some government heavies, middle men, and sonperation bosses
get pay-offs.”

Here are some reasons why under-the-table pay-offs hurt orditiagns:

>>>>>  Every baht that slips in to a VIP’s pocket, isaatltadded to the cost of the
project. Thai municipal projects are ultimately paid for byiTaepayers. Taxpayers
pay even if there are outside loans (World Bank, etc) - though dcgsply if the
funds come from grants or donations.

>>>>>  Pay-offs don't increase the quality of the projeseither the construction,
nor the expertise, nor whether the project will meet igltiees.

>>>>> |nspectors are and permit handlers are often easfjuence with sufficient
pay-offs. If inspection is lax, then the end-product sufféxample: After an
earthquake in Taiwan, it was found that a large recently-Slidpping mall had an
inferior concrete foundation. The building toppled — causing deathsngumikes.
Upon close inspection, it was plain that water-filled 5 galloa were placed within
the foundation when the footings were poured — in order to save on condetaw
inspectors would have to be mighty brave to stand up to combined pressure f
government and mega corporations — if there were a differénopiron. A few
greased palms makes things go a lot smoother.

>>>>>  As for bidding on contracts: The best way is to haveolfosion between
bidding entities, no inside ‘secret’ information, and no spying. Aalditly, there
should be no favoritism on the part of the powers awarding theractsit no
switching conditions in mid-stream, and no pay-offs. To believe nbtfese things
can happen in a big money bidding process in Thailand is to believeotreistmade
of dehydrated yogurt. To phrase it in a positive way: Bidding ghielfair, and
untainted by inside information or pay-offs.
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>>>>> All too often, the winning bidder will submit a cogure or time schedule
that they know is too low — in order to win the contract. Thenitizele negotiations
are added later on — to substantially increase paymentsranéftame. Granted,

Big projects are tough to bid, but if a company submits a bidhbgtknow is lower

than their projected costs for labor and materials, thengikwats that company an
unfair advantage over other bidders. By doing so, they can theow@nning bid, yet

they inevitably go to the bargaining table later on to increaséid, sometimes by
200% or more. The entity awarding the contract has little choicetagprove the

large increase, because the work is partially finished and lbatéft undone. This is
yet another of the many opportunities that are rife for undetathle-pay-offs.

>>>>>  |f the person or panel of people awarding the contractihy connection
with any of the bidders, they should recuse (fancy word for excheejstlves from
making such decisions. In reality, there are often connectidneée bidders and
those awarding the contract. If such connections (via friemslshijpisiness
investments, extended family members, etc.) are not fonthrigmentioned, then they
can be found with a bit of sleuthing. Indeed, such investigatingld be a basic
component of the bidding process. So too, there should be investigatidfte

surveillance which might uncover pay-offs — but that sort of thimgris in Thailand,

because pay-offs and connections are essentially accepted comudraentbidding

process.

Two examples: In 2007, a Thai government manager was imgliatesceiving
a big pay-off from an American couple — having to do with the Amerigeatisg the
rights to sponsor a film festival in Bangkok. Ordinarily, sucthiag is a yawning
‘mai pen rai’ for Thais. However, the illicit pay-off wadiscovered by American
authorities, and the info was publicized - so Thai authoritiesttvasit up and take
notice. Were it not for the public mention by U.S. authorities, would have been
just another little blip to be swept under the carpet by Tithicgities.

Similarly, the 2006 story of corruption regarding baggagenstg equipment for
the new SUV airport was first publicized by U.S. authoritiehe alleged pay-
off/bribe (to a Thai middle man) would not likely have been discovesed hai
authorities. Even if it had been found, it would have been eitheradrayt in a worst
case scenario; the agent would get a slight reprimand.

SUMMARY CONVICTION

If you were to ask members of EGAT or any onéhefhastily assigned
acronymic oversight committees dealing with nuclear in Thailaadout solar, the
most common response you'd get would be something like, “Solareigdirhouses
and such, but it's not commercially feasible for largeespalwer generation.”

They might go on to mention some cost per KW figures that maglear appear

cheaper than solar. The truth is; nuclear, besides its abthgpacative drawbacks,
winds up being costlier than solar. This is particularly trirerwone factors in the
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skyrocketing costs of yellowcake, and all the peripheral expeinsedved with
nuclear, including insurance, waste, and eventual decommissiorting jpiants. The
nuclear boosters either don’t know this, or they steadfastly twanbve their nuclear
agenda ahead regardless of truth or reason.

There are cutting edge solar technologies that can geedgatacity for 1 baht
per kilowatt (sunengy.com being one example). Nuclear, can't hedddie to 1 baht
per Kw. There are some solar energy systems that gie#fieiency rate of 48%, and
solar efficiency ratios are increasing month by month. Whahas efficiency of
nuclear? - ....probably in the low single digits.

Another popular myth that nuclear proponents like to parley isstitat is ok for
small scale, but it's not geared for large-scale power pramuctlf anyone tries to
pass that silly notion over on you, you can look them in the eye ang&gyycock!
(or the Thai equivalent, which might be ‘kee wua’ meaning; ‘con).

There are at least a dozen large scale solar power plants
operational today, and many more are in the planning
stages. Tell the nuclear boosters about the 600-mirror ‘Solar
Tower’ in Seville Spain that focuses sunlight - which drives
a turbine to generate 11 megawatts of electricity. Thousands
more mirrors can be added to further boost the output. It's
producing Kw cheaper that nuclear, it's up and functioning,
its fuel is free. Furthermore, it produces no waste, and
creates no danger for neighbors. If Thailand has sunshine,
and can either make or purchase mirrors, and has some landdeeteaset up the
mirrors, then most of their solar equation can be solved.

Additionally, Thailand could position itself at the vanguardaér technology. If
it's not ready for the innovations and inventions part of the emuatit least Thai
businesses could gear up for manufacturing essential components.

Regions with 50 years experience with nuclear are phasing itNorth Americans
have had decades to come to the realization that nucleat ke smart way to move
toward the future. Asian regions are forty years behind thescumssentially at the
stage of being dazzled by its purported ‘low cost’ and ‘zero carbdssiems.’
....both of which are hype. On the other hand, North American adrpos with
nuclear expertise are glad to sell the machinery to Asians.

It would be as though Asian corporations had developed a partieahnology
fifty years ago, but the Asian people had come to redlineas too hazardous and
expensive. Yet, in order to make money, Asian corporationsotgly marketed the
technology to far away regions.

If Thailand’s nuclear power boosters really believe ththsnthey're perpetuating

about solar (‘it's inefficient,” ‘it's costly,” ‘it's onlysuited for small scale’), then
they're either uninformed, or they're not telling the truth — ideorto further an
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agenda. Come to think of it, that's what politicians do féviag, so what’'s so odd
about that?

If you only do one thing after reading this text, try looking eimes of the URL'’s
mentioned in the ‘Concentrated Solar’ chapter. Those web s#eshack full of
cutting-edge insight — showing facets of the exciting directsmiar is heading. A
few of the listings have products in the conception phase, but neogpa@nd running
— available for anyone to scrutinize.

If Thailand goes nuclear, then problems will ensue. Sofmninose potential
problems have been mentioned in this text, yet other problems anesedable at
this time — just like the aircraft carrier’'s and SUVpairt’s problems were unforeseen
in their early stages.

To avoid future problems with nuclear, it would be easienip it in the bud’ at
this early pre-construction phase, than it will be to decommigsdants later on. At
least now, only a few tens of billions of baht have been speater, the powers-that-
be will be much heavier invested, and they’ll be more entexhéh keeping the
plants at any price — even the bloody price of busting protes$tesasis.

If the Thai people realize too late that nuclearifes with problems, then the
transition to closing the plants won’'t be anywhere near as smsdtiie @losing of the
Rancho Seco nuclear plant in Sacramento, California. A figgrecess leading to a
closing down one or more Thai nuclear power plants is all but inn@inte.

Allowing nuclear to come to Thailand is like lettingheening rich stranger come
and stay in your house. If, after awhile, you find that persordisibass, it becomes a
whole lot more difficult to expel him after he’s moved in, thagati had barred his
entry at the beginning.

If you've read through this text, you’ll know it was not desifte mince words
and be polite. This text is subjective and is passionatelydaaheonveying the
message:

Enabling nuclear power plants to get entrenched in Thaigalike allowing that

rich stranger to charm his way in to staying at your housen’'tlbe surprised if he
later turns in to a tyrant - when your family asks him tedea

Some Sources for this text:

The Nation (large-circulation English language daily newspbased in Bangkok)
nationgroup.com or nationmultimedia.com

Bangkok Post (large-circulation English language daily newspaper
bangkokpost.com or Bangkokpost.co.th

Wikipedia.net (online open-source encyclopedia)

and Peswiki.com (off-shoot of Wikipedia, with lots of opemtse technical info)
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Greenpeace.org (and its Thai affiliate) Greenpeagéhor
(defenders of green issues)

Sabaibooks.com assisted with editing and proofing.

Mother Earth News magazine  motherearthnews.com
magazine focusing on alternative and healthy lifestyles.

Energy-Daily.com (online news service)

Excerpts from the book; ‘700 Thai Words Taken From English’
(Wonderfull.com/words.htm) - regarding transliteration

of Thai words to English spellings.

Whole Earth Catalogue wholeearthcatalogue.org
Adventurel.com (Thai based small press publisher)

- excerpt of garbage truck protest in Chiang Rai,

taken from their book: ‘Farmsteading in Thailand’

Thaivisa.com/forum/
(English-language online forum)

kkkkkkkkkkkkkhkkkkkk e nd kkkkkkkkkkkhkkkkkkkkkkk

This same text is online; sabaibooks.com/np&e1l.

The section for solar innovations: sabaibookssman/htm
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