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Palang Thai is a Thailand-based non-profit organization that works to ensure that the transformations

that occur in the region’s energy sector are economically rational, and that they augment, rather than
undermine, social and environmental justice and sustainability.
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Foreword

The new Thai Ministry of Energy in the new post-coup government has inherited a challenging situation: heavy reliance on
fossil fuels for power generation, a power sector dominated by self-regulating monopoly utilities, a decision-making process
that lacks public participation and a tendency towards inefficient over-investment.

Climate change is now widely accepted as one of the most urgent environmental threats facing our planet. Yet, in the area of
electricity generation — the sector most responsible for the emission of greenhouse gases that cause climate change — 95
percent of fuels used in Thailand are fossil fuels such as coal or gas. According to the (draft) Thai Power Development Plan
2006, most of new power plants scheduled for construction over the next decade will continue to be fossil-fueled. In addition,
the potential for energy efficiency in our homes and businesses is considerable yet remains largely untapped.

The problem is compounded by the fact that large scale, centralized power stations planned for development will actually
waste approximately 60 % of the energy contained within the fuels before any electricity even leaves the station. More
energy is then wasted as the electricity travels along the power lines, and only at this point does the public face the challenge
of whether they will waste or properly use the energy in their homes.

At a time when energy security is high on the political agenda and there is such a clear need to reduce carbon dioxide
emission from our energy generation sector, to rely heavily on fossil fuels and permit the wastage of at least 60% of the
energy contained within them is indefensible.

Moving rapidly towards the full utilization of Thailand’s enormous renewable energy potential and the decentralization of the
country's power sector will provide the Thai people immediate, long-term, profitable and measurable benefits: sustained care
for the natural environment of Thailand, real energy security, better use for Thailand's remaining indigenous energy resources,
the improved health of the Thai public due to avoided hazardous pollution, community ownership and responsibility over their
own energy needs, more jobs, significant contribution to the global fight against climate change, and last but not the least, a
more efficient and stable national economy.

Thailand stands at a crossroad. The latest developments from the new Ministry of Energy are encouraging: upgrades to
renewable energy regulations, development of regulations that encourage and facilitate efficient co-generation or combine
heat and power (CHP) plants, planned passage of draft Electricity and Gas Industry Act to institutionalize a better regulatory
and planning process and discussion of real reform in the Power Development Plan (PDP) process to allow meaningful input
by the public and greater consideration of clean alternatives.

On the other hand, much bureaucratic inertia, mis-aligned incentives, and closed-door decision-making arrangements that
empower dirty, inefficient “business as usual” remain strong.

At this critical juncture, Greenpeace — in conjunction with Thai non-profit public-interest energy analysis organization Palang
Thai, offers this study, “Decentralizing Thai Power : Towards a sustainable energy system”. The study examines the existing
power supply infrastructure, opportunities for cleaner and economically superior options, and critically discusses planning and
governance processes and practices that encourage dirty energy and discourage clean energy.

The study also sets out an alternative energy vision that demonstrates what is possible. While it does not lay detailed,
comprehensive energy scenario for Thailand, it strongly illustrates that even using figures from the Thai gover t or World
Bank-commissioned reports, it is possible to meet likely future growth in energy demand without relying on increases in coal,
gas or large hydro capacity. It is an equitable and feasible decentralized approach centered on the full exploitation of the
country's commercially viable renewable energy and energy efficiency potential, combined with improved efficiencies
available from Combine Heat and Power stations (CHP). Pursuit of this approach would result in a cheaper, more quickly
available and accessible energy and less emissions of carbon dioxide and other dangerous pollutants.

_——
Vi \
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Nuru Almy Hafild

Executive Director
Greenpeace Southeast Asia
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Chris
Note
Change "relying on increases in coal..." to "signing new contracts for coal..."
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Chris
Note
Change "EGAT's unilateral decision" to "Cabinet decision to stop new SPP CHP"
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Draft EGAT PDP 2006

faowanAanulul 2549
Existing installed capacity as of 2006
fauwandIALOUTIY 2559
Additions through year 2016
[soluinuwe Bauuusourue
Centralized fossil fuel power plants
mstiglwin ( aulangiulasvnisluinwaotinsunatnn)
Imports (mostly large hydropower)
WavvUAUREU
Renewables(RPS)

fALWANAARDNLALA

Total capacity

weINSNIAWABLNS b AU 2559 (USULALAD)
2016 peak demand (corrected forecast)
mMavwan sev

Reserve margin

findowanAnny ridowanniola
(UN:=IM6) (wn:3ne)
Nameplate MW Dependable MW
26,457 24,952
20,947 19,755
3.195 3,013
1,074 537
51,672 48,256

34,612

39.4%

Executive

This report puts forward a vision of a clean and profitable Power
Development Plan (PDP)* for Thailand, based on Government
and World Bank figures alone. This visio hen contrasted
with the current inefficient, fossil fuel-inte DP from state
generator EGAT® that determines Thai energy planning. The
comparison demonstrates that, even according to relatively
conservative assessments of potential identified by numerous

Government and World Bank Commissioned studies, as

Decentrali
Towards a sustai

g Thai Power:
le energy system

Summary

illustrated in the table, Thailand'’s potential for meeting its future
growth in energy demand through a decentralized energy mix®
of energy efficiency, renewable energy and efficient Combine
Heat and Power generation (CHP - see Box 1) is large enough
to negate the need for the new non-co d centralized
coal and gas generation capacity and h wer imports

specified in the government's PDP.

mavwaniwihi :omnadRwanouinu
Clean, profitable PDP 2006

faowanAanuiul 2549

Existing installed capacity as of 2006
AvwaAnNDUIAUOURIY 2559
Additions through year 2016

IsoluiBewavue Baivusourud nselasomsluiihwaoiounaling

Centralized fossil fuel power plants or large hydro
wavoUAUIIEU

Renewables

mswansoulwin-nowsau

Combine Heat and Power(CHP)

Us: nsnwmuwdovwmsdnmsmumsisluin
Energy Efficiency/DSM

msusurowAsomsiEluin (Sega: 5 vevdovAdWRBLMSIWI v M)

Demand response programs (5% of peak)
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2016 peak demand (corrected forecast)
weNSNIALABONIS 0 A 2559(USUNNIED)
2016 peak demand (corrected forecast)
Mavwan Msev

Reserve margin

findowanAnny ridowanAbola
(UN:=IM6) (wn:3ne)
Nameplate MW Dependable MW
26,457 24,952
5,300 4,998
7,756 3.878
3,418 1,709
2,529 2,529
1,731 1,731
47,191 39,797
34,612
15.0%
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Chris
Note
Change "from state
generator EGAT5 that determines Thai energy planning" 

to "from state
generator EGAT5 that plays a key role in power sector planning"


Chris
Note
Change "the government's PDP"

to

"EGAT's latest draft PDP"
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The encouraging but low-level programs so far established by
the Thai government and Thai utilities to support energy
efficiency, renewable energy, and combine heat & power fall
far short of being capable in themselves of bringing about a
transition to the clean decentralized energy mix envisaged in
the above clean and profitable development plan.

Thailand's considerable renewable energy potential remains
largely untapped, as does the nation’s potential for reducing
demand and employing more efficient fossil fuel technologies
like CHP generators. This circumstance is the result of a
number of major barriers to good governance that together
prevent a speedy transition to a sustainable energy mix.

These barriers include:

e A distorted regulatory regime that encourages capacity
expansion and an over-reliance on price-volatile fossil fuels at
the expense of rewarding energy efficient performance;

e A competition-stifling Cabinet Resolution that allocates
co tion of 50% of all new generating capacity in years
20 015 to EGAT, the state monopoly generator;

o EGAT's decision in 1998 to stop accepting applications for
new decentralized fossil fuel-fired CHP plants;

e A conflict of interest arising from EGAT's control of the
transmission grid;

e A historical and persistent tendency by the Thai Load
Forecast Subcommittee to overestimate future demand for
electricity. This ultimately leads to over-investment in
(conventional) power plants;

e An opaque power development planning process that
neglects to consider a full range of economic least-cost
alternatives, without opportunity for challenge from external
stakeholders.

This report makes the following broad
recommendations for Thailands future energy
policy:

o Reform the po anning process so that it becomes
an integrated resoyl nning (IRP) process, overseen by
the energy regulator, in which all alternatives are considered
(including energy conservation and renewables) and through
which utilities are required to choose the option with the
lowest overall economic cost to society, as opposed to the
lowest commercial cost to the state generator EGAT. Integral
to the achievement of this recommendation is the completion
of comprehensive assessment of the externality costs of
different fuels and generating technologies in the Thailand
context;

e Increase the renewable energy target from 8% by 2011
to 10% by 2010 and introduce feed-in tariffs for specific
renewable technologies to encourage accelerated
deployment. Furthermore, introduce a collection of policy
changes that put energy saving at the forefront of the energy
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agenda and remove the barriers that currently prevent new
legitimate CHP from developing.

e Establish a competent, fair, independent, red bry
authority whose core mandate is to ensure that S
made in the energy sector are in the public interes hat

has sufficient legal authority to enforce compliance.

Thailand has a choice between a “business as usual” approach
which commits to conventional fossil fuel and large
hydropower or a move towards a clean, secure, sustainable
decentralized energy system. This study presents an economic
and environmental case for making the transition towards a
sustainable decentralized energy system.

The benefits of this transition include:
e Saving valuable financial resource:
in fossil fuel centralized generation mean that more than half
of the energy goes “up the chimney"” as waste heat in fos
fuel-fired power plants. Using Combine Heat and Power
technologies enables waste to be captured and put to good
use, thereby saving fuel, reducing emissions of greenhouse
gases that cause climate change, and saving money before
any energy even reaches our homes. Once the electricity has
reached our homes, energy efficient appliances that e
the same services for less electricity can save even m|

e Reducing the risk of fuel price variations: most of Thailand’
s electricity comes from fossil fuels with prices that rapidly
fall and rise (lately more of the latter). Current arrangements
pass this risk directly to consumers, with strong negative
consequences for the Thai economy during periods of high
fuel prices.

e Improving national energy security: Since Thailand's
domestic supplies of fossil fuels are limited, new electricity
plants will increase Thailand's reliance on imported fossil fuels,
at risk of supply disruption by events beyond Thailand's control.
Improving efficiency of fossil fuel use, coupled with efficient
use of domestic renewable energy resources, reduces
Thailand's exposure to these risks. In ad
system of many dispersed generating units becomes more
resilient, able to recover more readily from equipment failures
or natural disasters than a centralized system with a single
point of failure.

e Reducing greenhouse gas emissions: Making cost-
effective investments in clean energy now is imperative if we
are to stand a chance of reducing global CO, emissions to
levels that avoid the worst effects of dangerous climate
change.

e Avoiding impacts to local communities and avoiding project
cancellation due to community opposition: large power plants
are increasingly difficult to construct in Thailand due to
community opposition to their environmental impacts. Energy
efficiency, renewable energy and CHP are, in general, much
more acceptable to local communi

inefficiencies inherent
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Figure 1 Installed and sold-to-the-grid renewable energy capacity from Small Power Producers (Source: Decharut Sukkumnoed)
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1.1 Some positive steps for decentralized
energy

Compared to other developing countries, Thailand has a
relatively good record in clean, decentralized power. As of
March 20086, Thailand’s Small Power Producer (SPP) laws have
led to nearly 1 gigawatt (GW) of installed renewable energy
capacity®. This is significant, considering that Thailand's total
peak load in 2006 was just over 21GW. If decentralized fossil-
fuel CHP projects are included, the SPP program has over
4GW of generation capacity installed.

Thai utilities have begun taking advantage of opportunities for
clean decentralized power, such as the Combine Cooling,

duiiviFeudnuneu 2549 DmsAnAvs:uUIwOIBa SexmuiiuSeulusuuning
200,000 vido (nuw: nguwavln)

By June 2006, nearly 200,000 solar home systems has been installed in
rural villages in Thailand (Photo: Palang Thai)

Heating and Power (CCHP) plant at the new Suvarnaphumi
Airport in Bangkok. In May 2002, Thailand was the first
developing country to adopt net metering regulations (known
in Thailand as the Very Small Power Producer (VSPP)
program'®) that facilitate interconnection of renewable energy
generators under TMW in size. Under these regulations, as of
April 2006, 94 generators are online providing 13MW to the
grid (EPPO 2006d). By the end of 2006, VSPP regulations are
expected to be further expanded to provide similar terms for
projects up to T0MW per installation. By June 2006, nearly
200,000 solar home systems had been installed in rural villages
in Thailand, providing electricity to homes beyond the reach
of the electricity grid (Lynch, Greacen et al. 2006).
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As of March 31, 2006 Thailand’s demand side management
(DSM - systematically improving efficiency of electricity use
or shifting load to off-peak periods) programs have
documented savings of 1304.8MW at a fraction of the cost of
building new power plants (EGAT 2006a).

In August 2003, the Thai government announced an official
target that by year 2011, 8% of all commercial energy would
come from renewable energy (up from 0.6% in 2003) and
that the economy would become substantially more efficient.
While the energy efficiency of the economy has improved
somewhat (energy elasticity is now 1.3 instead of 1.4),
tragically Thailand has been moving in the wrong direction to
meet the renewable energy target, with the portion of
renewable energy in the country’s energy mix decreasing
rather than increasing (EPPO 2006c¢). On the other hand, the
Thai Ministry of Energy is moving towards establishing feed-
in tariff mechanisms that provide a guaranteed price per
kilowatt hour of electricity generated from renewable energy
sources. Regulations like these have played a lead role in
developing the robust renewable energy markets in Germany,

s:uulwoIsa 580U 3 Aladnsuuin
“unouulBvsiauwuwaLUiUNSLINW
3 kW grid-connect solar electricity at
Energy Policy and Planning Office in
Bangkok
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Denmark, Spain, and China and have been adopted by 41
countries worldwide.

Thailand has also achieved a rural electrification rate of 99.7%
of villages (Laksanakoses 2006), electricity tariffs that are low
by regional standards and provide especially affordable
electricity to the smallest users. In addition, the Government
has recently established an interim regulatory authority to help
ensure fairness and protect the interests of consumers. This
step reflects an acknowledgement on the part of the
Government that an independent regulator is necessary to
protect the interests of consumers, but the body currently

lacks the power to enforce regulations in place and it remains
unclear when a permanent electricity regulator (established
by a legislative act) will be formed.

However these modest positive steps have to be seen in the
context of the overall power sector industry, which is
dominated by monopoly interests, closed-door decision-
making, and centralized, polluting and inefficient power
production.

/
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Figure 2 Thailand’s fuel mix for power generation sold to the grid as of December 2005. Renewable energy accounts for such a small amount Thailand's electricity production is based predominantly on
that it is simply lumped in with “imports and others”. (Source: Laksanakoses 2006). thermal and combined cycle generation, with natural gas
accounting for 72 % of generation capacity, and lignite/coal
for about 15 %. The remainder of the capacity breaks down
as follows: 6 % fuel oil, 4 % large-scale domestic hydropower,
3 % imports and others (mostly hydropower from Lao PDR).
Renewable energy accounts for less than 1 %, so small that
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A 2,400 MW lignite-fired power station at Mae Moh, Lampang
Province, Thailand. Every year, it emits over 7 million tones of
- - climate-change inducing carbon dioxide.
1.2 M OCH._OEE_H:._CGQNCCQOG._BE (Photo : Greenpeace/Yvan Cohen)
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A number of policies and practices conspire to work against
greater build-out of clean, distributed energy in Thailand. These
include:

o A distorted regulatory regime that encourages capacity
expansion and an over-reliance on price-volatile fossil fuels at
the expense of rewarding energy efficient performance

o A competition-stifling Cabinet Resolution that allocates
construction of 50% of all new generating capacity to EGAT,
the state generator

e EGAT's decision in 1998 to stop accepting tions
for new decentralized fossil fuel-fired CHP plants

o A conflict of interest arising from EGAT's control of the
transmission grid

e A historical and persistent tendency to overestimate
future demand resulting from the distorted regulatory regime
that encourages capacity expansion over and above efficient
performance

e An opaque power development planning process that
neglects to consider a full range of economic least-cost
alternatives.

Each of these are discussed below.

2.1 A distorted regulatory regime - tariff
structures that encourage over-investment and
an over-reliance on fossil fuels, passing on the
costs to consumers

As is common with regulated monopoly utilities worldwide,
the Thai electricity utilities profits are set according to a “cost
plus” structure with a fixed rate of return. In other words,
profits are set by the government to be equal to a certain
percentage of expenditures. This means that the more u
spend, the more profits they are allowed to accrue.” These

arrangements provide a mechanism to pass costs of

es

investments (and even excessive investments) on to
consumers. As such, the cost plus system provides strong
incentives for rapid expansion of the electricity system, but at
the expense of the consumer.

It should be noted that rapid expansion under these
arrangements enabled the power system to stay roughly in
step with the economy during Thailand'’s high-growth periods
of the 1980s and early 1990s. Whereas many developing
countries suffe chronic rolling blackouts and capacity
shortages, Thalil power supply industry has succeeded

in maintaining a reliable supply.

ng Thai Power:
le energy system

On the other hand, since the financial crisis in 1997/1998
Thailand has had more generation than needed and the costs
of this excess capacity are ultimately reflected in tariffs that
are higher than they need be. Causes for this overinvestment
are discussed in later sections of this study, addressing power
sector planning and the Thai load forecast. In 2003, Prime
Minister Thaksin Shinawatra estimated that accumulated
unnecessary investment in the power sector totaled 400 billion
baht (US$10 billion) (The Nation 2003).

Thailand’s electricity tariffs also pass fuel price volatility, as
well as variations in costs related to take-or-pay provisions in
Power Purchase Agreements (PPAs), directly to consumers.
This means that while electricity generation from fossil fuels
such as natural gas and fuel oil are risky from an economic
perspective, these risks are not borne by the generators
themselves. As a result, businesses that build generation are
effectively shielded from the economic impacts of over-
investing in projects that rely heavily on fossil fuels. The cost
of these risks are passed directly to captive rate payers —
who have virtually no voice in deciding what types of power
plants are bu

Renewable energy uses fuels (such as falling water, wind, or
sunlight) that are free, or fuels (such as bagasse, wood waste)
whose cost fluctuations are not directly correlated with fossi

fuel prices. Adding renewable energy to Thailand’s electricity
mix lowers the price volatility risk of the overall generation
portfolio. But renewable energy generators are not
compensated for this benefit that they provide. Indeed, the
tariffs currently paid to renewable energy are also based on
fossil fuel costs, imposing unnecessary fluctuations in
payments for renewable energy (that do not necessarily rise
and fall with renewable energy prices) and depriving the overal
Thai economy of benefiting from more stable renewable

energy prices.

Instead of passing all risks to rate payers, generators should
be required to accept a substantial portion of fuel price risk.
The risk premium that they would then have to pay (for
example through long-term hedging contracts for fossil fuels)
would reflect some of the real cost that is now passed in its
entirety to consumers.

23


Chris
Note
Change "EGAT’s decision in 1998 to stop accepting applications...
"

to
"Cabinet decision in 1998 to allow EGAT to stop accepting applications...

Chris
Note
change "reliable supply" to

"relatively reliable suppy"


2

4

ns:oneAugnIswanlwdalne:

LVURGVEU

sUi 3 ounlvmsmanavenduanliin u 1weuSUOIAL 2548 (FiuN: EPPO 2006h)
Figure 3 Market share by generator owner as of December 2005. (Source: EPPO 2006b)
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2.2 EGAT gets to build 50% of new
generation, stifling competition

In 2005 EGAT was granted a controversial National Energy
Policy Council (NEPC) ruling that prevents competition to EGAT
from private power producers. The Cabinet ruled that the right
to build 50% of all new power plant capacity from years 2011
to 2015 would go to EGAT without competition. The decision
was part of a package to ensure that a privatized EGAT Plc
would “reach its revenue projections” {Bangkok Post, 2005}.
EGAT already controls 47% of the electricity generation market
share (EPPO 2006b). Leading up to 2010, Thailand is already
committed to four new centralized fossil-fuelled EGAT power
plants, each totaling 700MW.

This report does not advocate or oppose liberalization of
Thailand’s electricity market. Liberalization, if done correctly,
could provide a framework for true competition in the electricity
generation sector. But even rigorous competition provides
limited benefits if all the players are simply competing to build

Decentr:
Towards a susf

ing Thai Power:
le energy system

large centralized fossil fueled power plants. Any real reform
must structure the market in ways that players are competing
to provide efficient, clean electricity services that truly provide
the most benefit to society at the least societal cost. This is
discussed further in the “Integrated Resource Planning (IRP)"”
of this study.

The key problem with the "EGAT gets to build 50% " policy
decision is that EGAT is given essentially a “blank check” to
make new fossil-fueled power plants, passing costs
automatically on to consumers and society. No competition,
and inadequate accountability. This is worrisome because
EGAT's historical pattern and its current development plan both
show an overwhelming predilection for large conventional
power plants. Clean, decentralized energy cannot gain a
significant foothold in an environment in which EGAT is
exempted from both market competition and from meaningful
regulatory oversight that forces equal consideration of a
options based on their true societal costs.

Tsoluinanlusiuu: Sondnaun (nw : NSUliv/AN 103 "U)
ignite-Fired Power Station, Mae Moh, Lampang, Thailand
(Photo : Greenpeace/Kate Davidson
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Chris
Note
You may want to make an editorial note here that the new government has expressed its intention already to revoke this "EGAT gets 50%" policy.
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2.3 EGAT stopped accepting applications for
non renewable Small Power Producers (SPP)s

For six years, from 1992 to 1998, Thailand’s Small Power
Producer (SPP) program was accepting applications for CHP
and renewable energy installations up to 90MW per facility.
The program is described in Appendix 2. Citing the power
generation capacity glut that followed the Asian Financial crisis,
in 1998 EGAT slammed the door shut on new fossil-fuelled
CHP by announcing that it would no longer accept SPP
applications from non-renewable generators. EGAT has
subsequently s building new centralized power plants
(indicati t pacity glut argument no longer holds)
and has| started building its own joint-venture CHP
facilities, but the private sector has been unable to compete.
To put it bluntly,
to compete against fossil fueled conventional generation if it
is not allowed to sell power.

is hard for new cleaner fossil-fuelled CHP

It is important as well to build
on the success of the SPP
renewable energy program
(and VSPP program) by
providing long-term,
guaranteed feed-in tariffs to
specific renewable energy
technologies that reflect
the environmental and social
benefits of these fuels
compared to fossil fuels

Decentralizing Thai Power:
Towards a sustainable energy system

In addition to opening the door to fossil-fuel fired CHP, it is
important as well to build on the success of the SPP renewable
energy program (and VSPP program) by providing long-term,
guaranteed feed-in tariffs to specific renewable energy
technologies that reflect the environmental and social benefits
of these fuels compared to fossil fuels. Important work to
design this program is underway at the Ministry of Energy,
but precious time has been lost. It is important to get these
policies in place.

2.4 A conflict of interest - EGAT is in the
generation business and controls the
transmission network, providing it with an
economic incentive to restrict access to the
transmission network for other independent
power producers

Access to the transmission and distribution system is the only
way that electricity generators can get their product to
consumers. If this system is owned and operated by an entity
that also owns and controls generation assets, there is
potential for substantial conflict of interest: the transmission
operator may make decisions that favour construction or
dispatch of its own generation assets. For this reason, in
international experience, it is generally viewed as necessary
to split apart (“unbundle”) power utilities that generate and
transmit power as one single company into separate

generation and transmission companies that are independent
of each other in order to encourage competition and to achieve
significant efficiency gains. Often transmission is operated
by a separate entity (non-profit or for-profit) that is rewarded
for efficiency in providing transmission services and serving
all customers and generators. Unbundling of generation and
transmission has been adopted by the Asian Pacific Economic
Cooperation (APEC) as power sector “Best Practice Principle”
agreed by member country Energy Ministers - including
Thailand — in August 1997 (APEC 1997) and reaffirmed in
2004 (Peter Smiles & Associtates 2003). Unbundling of
transmission and generation is a widely accepted as a
precondition to electricity market reform, and has been a
central theme in reforms adopted in the United States (FERC
2006), Australia (IEA 2001, p. 41), New Zealand (IEA 2001, p.
74), England & Wales (IEA 2001, p.88), much of Europe
(European Commission 1999, p. 11), and elsewhere in the
world.
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Chris
Note
Change heading to "Cabinet decision in 1998 to allow EGAT to stop accepting applications for non-renewable Small Power Producers (SPP)s"

Chris
Note
change "started building"

to

"built" 

Chris
Note
after the word "facilities" add "(see Box 1, page 63)"
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2.5 A historical and persistent tendency to
overestimate future demand

The load forecast is determined periodically by the Thai Load
Forecast Subcommittee (TLFS). Though a variety of different
methods are used to assemble different components of the
forecast, the demand forecast is fundamentally driven by
economic growth projections (Vernstrom 2004). In the short
term (less than five years) these economic growth forecasts
are issued by the Government of Thailand’s National Economic
and Social Development Board (NESDB). The Thai government
does not issue long-term economic forecasts, so these are
developed especially for load forecast purposes by a non-profit
policy research institute, the Thailand Development and
Research Institute (TDRI), and funded by the three Thai electric
utilities, EGAT, MEA and PEA™ (TDRI 2005). Because of the
inherent uncertainty of predicting technical, political and social
determinants of economic growth in the long-term (more than
five years), these forecasts can only be regarded as
speculative.

The TLFS assembles short-term and long-term forecasts for
different customer types and sectors and issues its official
electricity load forecast. In Europe and North America,
forecasts are contested in public rate cases or in market price
referent proceedings. There are lots of interveners that have
their own points of view, and the final result is determined
through an open, transparent and participatory process. In
Thailand, the forecast is concluded behind closed doors with
no opportunity for input from external stakeholders. The closed
nature of the proceedings means that there are insufficient
checks and balances in this speculative and interest-ridden
process.

The TLFS includes representatives from the three Thai
monopoly utilities (EGAT, MEA, PEA), the Energy Policy and
Planning Office (EPPO), the Department of Alternative Energy
Development and Efficiency (DEDE), the National Economic
and Social Development Board (NESDB), the National Statistics
Office (NSO), the Federation of Thai Industries (FTI), the
Thailand Chamber of Commerce, the Association of Private
Power Producers (APPP) and consultants/academics
appointed by the Minister of Energy (Thai Load Forecast
Subcommittee 2004).

Towards a sustainable energy system

In Thailand, the forecast is
concluded behind closed doors
with no opportunity for input
from external stakeholders.
The closed nature of the
proceedings means that there
are insufficient checks and
balances in this speculative and
interest-ridden process

There is no representation by small consumers, despite the
fact that residential and small general service (small
businesses) consumers comprise over 98% of all electricity
customers.

Thai utilities play a lead role in the TLFS by providing most of
the key data used in the forecasts. They are clearly not neutral
actors: they exist in an industry structure that, perversely,
actually rewards overestimates. As discussed above, Thai
electricity tariffs are set according to a “cost plus” structure
with a guarantee of sufficient utility revenues to expand. The
more utilities spend to expand the system, the more profits
they are allowed to keep. At the same time, utilities are heavily
penalized when the power goes out.

These arrangements provide unbalanced incentives that may
lead to a proclivity to overstate demand. If demand for
electricity is less than expected, Thai ut s are protected by
mechanisms that allow most of the cost burden of over-

investment to be passed through to consumers in the form of
higher tariffs.
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Figure 4. Comparison of base case Thai Load Forecasts to Actual Demand from 1992 to 2006. MER = “Medium economic recovery”; MEG =

“Medium economic growth”. Data source: Thai Energy Planning and Policy Office. The “Alternative-0

groups concerned about the systematic bias in official TLFS forecasts.

load forecast was developed by citizen's

AEED v
Do
0 TP
—di— [ il
A0 [
= [l 3 [
wneiaa BepbeER
et 11} —=— Fabsl
(Mw) gD
==y O (E 3
SO0 S (6 Pan
AT TUA
12,@0 e ST |
o
S0

1 a.a. (Year)
o P o vl & v o ¢
11 nandanw dandunld ssuy  Fdudeiuniaweinad
Vo9RmZaRNIINMTY anaufieitesissnimInenTtiaze N
FasmsasadunalagnsenningamadulueiBosswine 2540-41 uaz
sﬁzmr_,smsﬂvis2552%:55%Euwxsqmrii Folsl 11
ca 4 A iue
NN IERIANN T TBINNAzIATHaAAane § (Vernstrom 2005
o P v o o oas
wih 19) “wildiAiudoiumanennsdidonanided  dalagan
glHiAuondvofunuuis uiddninaluamzaynssuniy
(Permpongsacharoen 2005) “faufdiiiasaningamaiuluede” 14
lallgrumsnsnadianudasmislugiefiduanias sndradadu ms
¢4 a - e
wonssiiilaifounniay 2547 1unnsnianianid 9ndiaaiu
mmgdfﬁﬁé Js._u:m_ 2549 fis 1,674 wnziad mawennstiszes 15

Hasea o (@il ipnnd @) Amsunacluidiodewsmen 2549

8¢ “Unineufitrennudasmaluih o aaSead 2549 anfiniu
o oA c Ly oo 4 a .
LHudish “snaimangnstiaseiudunsUsinaiifiueudasns
R oludl 2549 lufle 899 winz¥ad (TLFS 2006) Gaillurdondai
e e . e o o o .
wevlEiulseluihdsiuimsualnglifidsnisnda 700 wnzing 1
Tsv

o ldusiuauvasmanenstianudosmalnd laléi dulsifud
in “wnanact ulngfaz wla emzeynsruniay dndidmennant
aghsazBaadadiadihnanadasu ‘anudasmslnih 36,268 wnz
. e 4 o - . a
Sadlull 2558" diaviiiiladnaaliuinauus: yyadouds 9

P I 4 4w o
only iuiuguuasmada wlamsasmuawalngidaieadeei
WuAaWuaULIM

Track Record of Load Forecast Overestimation
in Thailand

Figure 4 shows successive base-case forecasts over the past
13 years in which the Thailand Load Forecast Sub-Committee
TLFS has issued demand forecasts. The thick line in the graph

below the other lines is the actual demand. Demand forecasts
for Thailand have tended to over-estimate actual demand -
sometimes by as much as 48%. Out of nine “base case”
forecasts, all nine have over-estimated current demand.

There are two interpretations of the past record. Defenders
of the TLFS forecast argue that the discrepancy between
forecasts and actual demand can be largely explained by the
Asian financial crisis in 1997-98 and the repeated but excusable
failure of the TLFS to predict the severity of the downturn
(Vernstrom 2005, p. 19). Those who challenge the forecasts
claim that the overall record highlights the bias of influential
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Transmission line from BLCP Coal Plant is connected

to EGAT's electricity grid
(Photo : Greenpeace/Vinai Dithajohn)

ng Thai Power:
Towards a sustainable energy system

members of the TLFS (Permpongsacharoen 2005). The “Asian
financial crisis excuse” does not work for the most recent
demand forecasts. To illustrate, the January 2004 forecast
overestimated expected peak demand in 2006 by 1,674MW.
The latest (and therefore most important by far) 15-year
forecast was issued in April 2006, just two weeks before the
actual 2006 peak load occurred. Remarkably, this forecast
overestimates actual 2006 peak demand by 899MW (TLFS
2006). For perspective, consider that one typical large natural
gas CCGT power plant is 700MW.

The considerable uncertainties of these electrical demand
forecasts are forgotten by most observers. The TLFS issues a
precise sounding prediction with five significant figures such
as "36,268MW demand by year 2015", and this number,
stripped of its uncertainties and caveats, forms the basis of

large-scale investment decisions involving billions of baht.
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exceeds 115% of the peak demand predicted in the forecast. Plants through year 2010 are already “committed” in the sense that contracts are

already signed and construction has initiated. (Source: EGAT 2006b)
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Towards a sustainable energy system

2.6 An opaque power development plan
process that is determined by considering
commercial costs from EGATs perspective
rather than economic costs from societys
perspective

EGAT'’s Power Development Plan (PDP)

EGAT's Power Development Plan (PDP) is a 15-year
investment plan that specifies which power plants and
transmission lines are to be added at what time. A new official
PDP is issued about once every two years by EGAT. EGAT's
PDP is reviewed by the Ministry of Energy and approved by
the National Energy Policy Council, then by the Cabinet. In
practice, the Ministry of Energy seldom questions the
fundamental underpinnings of the PDP. After the approval of
its PDP, EGAT then undertakes to develop and expand the
power system according to the plan.

The PDP methodology is as follows: in a computer modeling
program called Strategist, power plants are added to the
system in a way that seeks to optimize lowest overall costs
according to two criteria — the planned reserve margin is at
least 15%, and the loss of load probability (LOLP) is less than
one hour per year. The reserve margin indicates the amount

of generating capacity available in excess of the annual peak
demand. When EGAT defines its reserve margin, it counts
only plants that it considers “dependable”. The amount
considered “non-dependable” includes a certain percentage
of hydroelectric projects since the availability of hydropower
during the dry season differs from year to year. Grid-connected
biomass-fired generation that uses fuels with seasonal
variations in availability is also not included in the “dependable”
reserve. The LOLP addresses the fact that there are regional

differences in the availability of transmission and generation,
and aims to ensure that everywhere in the country should
have sufficient generation and transmission to have power
99.99% of the time.
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Taken together, the load
forecast, the PDP, and the
cost-plus structure form a
vicious circle: demand
forecasting tends to
overestimate actual demand;
power development planning
favours expensive centralized
options with dangerous reliance
on imported fossil fuels or
imported hydropower; and
tariffs pass costs on to
consumers while environmental
costs are absorbed by the
public as a whole

Towards a sustainable energy system

Journalists and consumer groups have raised concerns that
EGAT has insufficient accountability in developing the PDP
(Crispin 2001). Insulated by its technical expertise, EGAT
decides what power plants to install, and, because of the cost-
plus tariff structure, all costs are borne by consumers. If EGAT
is wrong and costs are underestimated, they are still allowed
to recoup most - if not all - costs through tariffs.

Energy activists in Thailand have also criticized the PDP for
focusing on capital-intensive options such as coal, gas, oil and
big hydropower plants for future energy generation. EGAT
programs the inputs of its computer model in such a way that
demand side management, renewable energy, and
cogeneration are not considered as options that the model
can pick, even if they are less expensive than conventional
options.

This is not to say that DSM and renewables do not appear in
the PDP. They do appear, but only in fairly small, pre-
determined amounts (e.g. 620MW of renewable energy from
20011-2016 in the 2004 PDP) (EGAT 2006b). Part of the
problem is the additional challenge of useful data collection
posed by widely dispersed DSM and renewable energy
potential. With many forms of renewable energy and DSM,
capital costs are more site-specific and in many cases (small
hydro, rice husks, etc.) there is a limited potential for each
particular type. What is needed is data on the wide range of
DSM and renewable energy resource availability and costs
presented in a form that is easily integrated into EGAT's
computer modeling process.

Energy efficiency provides another example of the structural
problems in the incentives that compensate EGAT. Though
energy conservation costs a fraction of the cost of new power
plants, EGAT has little incentive to invest in demand side
management because its revenues are based on the amount
of electricity sold, and energy efficiency leads to lower
electricity sales.

Taken together, the load forecast, the PDP, and the cost-plus
structure form a vicious circle: demand forecasting tends to
overestimate actual demand; power development planning
favours expensive centralized options with dangerous reliance
on imported fossil fuels or imported hydropower; and tariffs
pass costs on to consumers while environmental costs are
absorbed by the public as a whole.

In many other countries, regulatory authorities play a much
broader role in scrutinizing the power development planning
process to ensure that forecasts are reasonable and
investments are prudent and timely.
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Real least cost planning (Integrated Resource
Planning)

The current planning paradigm considers only large-scale coal,
natural gas, and hydropower as options. From a societal
perspective, another shortcoming is that the PDP is
determined by considering commercial costs from EGAT's
perspective, and not economic costs from society’'s
perspective. Thus, although an energy solution could be

beneficial for Thai society, under the current planning regime
it will not be chosen by EGAT's computer models if it costs

EGAT more money.

True least-cost planning means a public planning process and
a framework within which all costs and benefits of all options
are considered. An often-used framework for true least-cost
planning is Integrated Resource Planning (IRP). In an IRP
planning process, demand side management and cogeneration
or renewable energy are considered on a level playing field
with conventional supply-side resources, and the options
selected are those with the lowest overall cost to society.

US Energy Policy Act of 1992 required that all electric utilities
carry out IRP and submit plans before their Public Utility
Commissions for approval, and in 1992, the USA had 32 states
with IRP regulatory frameworks (D'Sa 2005). IRP is now
practiced by a number of utilities in the USA including
PacifiCorp (which serves 1.6 million customers in six Western
states)(PacifiCorp 2006), the Northwest Power Planning
Council (Washington, Oregon, Montana, Idaho) (NWPCC
2005), and Hawaiian Electricity Company (HECO 2006), among
others. Outside the USA, IRP has been adopted in South Africa
(Deputy Minister of Minerals and Energy 2005), Denmark (D’
Sa 2005), and Hanover, Germany (D'Sa 2005).

An important element of the IRP process requires the
calculation of “externality costs” of each fuel - costs such as
crop damages, increased morbidity and mortality, global
climate change - that accrue to society even if they are not
internalized by power plant owners. Because externality costs
are not included in conventional prices, to level the playing

field an “externality benefit” equal to the excess externality
cost of conventional generation can, in theory, be assigned to

clean energy technologies.
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Only one study has presented an estimated monetized value
for externalities associated with the power sector in Thailand.
The “Study to determine appropriate solar, wind and

WU Buan Jizdﬂm_.:gm;_bnﬁz:ﬁmz’_: NINTNNANIU LAZIATIY microhydro tariffs”, commissioned by the Thai Ministry of
AeyailEwassULNe " 9uIndion (Energy for Environment 2004) 318914 Energy’s Energy Planning and Poli ice and conducted by
2oy = o

5/.:3_,wesﬁdﬁxmjﬁsﬁ:é:w:ema3522&2.&#&3&2.: the Energy for Environment ation (Energy for

Environment 2004) reports the following values of externality
costs for electricity production in Thailand: (Figure 6)

sUR 6 Aunuwans:nuMeusnusviBawasUs:nneo 9 TumAwavuevlng (AN: Energy for Environment 2004)
Figure 6: Externality cost estimates for different fuels for the Thai power sector in Thailand. (Source: Energy for Environment 2004)

If these figures are accurate, they would suggest that - relative
to Thailand’s fuel mix - the economically optimal subsidy for
biomass, solar power, and wind power should be 0.5728 baht/
kWh, 1.0628 baht/kWh, and 1.1569 baht/kWh respectively
1 e 26685 throughout the life of the project. Energy efficiency measures,

which are expected to have negligible externality costs, should
be economically subsidized to a level of 1.2048 baht/kWh. It
should be noted that the existing subsidy for renewable SPP

2.0

a—

is much lower, averaging 0.17 baht per kWh over a period of
no subsidy.’® If the

vwilatad

just five years, after which time there

externality figures are accurate, it would appear that financial
aid for energy efficiency and renewable energy in Thailand is
inadequate, bearing in the mind the additional benefits to the

economy that they could provide.
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Note
Change to "... reports values of externality costs for electricity production in Thailand as shown in Figure 6 (opposite page)."
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The E for E externality values should be taken under
advisement, though, as they were derived from “ExternE”
externality studies'® of the European power sector conducted
by the European Commission, and adjusted to the Thai context
using the simple formula:

Externality cost (Thai) = Average EC Externality cost x [Per
capita GD, i) / Per capita GDP (EC)]

The studies attempt to monetize a number of impacts including
those on public health, occupational health, materials,
agriculture, forestry, amenity (noise), and aquatic resources.
The studies do not monetize ecosystem damages, or damages
from global warming, and are therefore likely to be downward
biased (Sundqvist 2000). While the bottom-up damage cost
methodology of the ExternE is among the most highly
respected in the field of externality studies, the results are
not readily transferable to Thailand because assumptions —
including those about atmospheric pollution transport, dose-
response relationships, and pollution impacts on material,
crops, forest and fisheries — are not necessarily valid for
Thailand. The EC studies assume power plants are built to
European environmental standards, which are higher than
those in Thailand. On the other hand, noise and visual impacts
in Thailand may have different monetary value than they do in
Europe. Adjusting the monetized value of European
externalities using the ratio of Thai to EC GDPs, while simple,
may not be appropriate since some impacts are regional or
global. More importantly, the relation assumes that the
environment is worth more in wealthy economies than it is in
poorer ones (in economist-speak: “elasticity of willingness to
pay (WTP) with respect to real income is equal to one.”) This
assumption is insulting. Clearly, poorer people (or countries)
are entitled to clean air and water just as much as rich ones,
and similarly, people in Thailand deserve to breathe clean air
just as much as Europeans or Americans do.

Only a few other studies address externality cost of power
production in Thailand: Thanh & Lefevre (Thanh and Lefevre
2001) and Shrestha & T. Lefevre (Shrestha and Lefevre 2000).
These studies use similar simplified GDP adjusted
methodology based on ExternE studies, but focus primarily
on health and mortality impacts from SO, and particulates from
coal-fired power plants.

A comprehensive assessment of the external costs of each
fuel source that is specific to Thailand has yet to be conducted.
A key recommendation of this report is that such a
recommendation is carried out as part of Integrated Resource
Planning policy for Thailand.

41


Chris
Note
change "The studies attempt..."

to

"The ExternE studies attempt..."
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Table 1: April 2006 load forecast and assumed GDP growth rate.

msweannsniiAoulutau 2549

Apr 06 Forecast

msifulngevndw
Aoonasluin
Demand growth

A wreumsiuibn v A
(UN:=3me)
Peak demand (MW)
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31T 06 Load Forecast and the (Prelimi-
nary) 6 PDP

The 2006 PDP is expected to be released in November 2006. The
PDP
(Table 1).

be based on the April 2006 forecast and shown below

U(Year) wennsninsiAvinwaninuriuoasou
Us:ssnisiel
Assumed per annum GDP
growth rate

2549 (2006) 5.0%
2550(2007) 55%
2551(2008) 5.5%
2552(2009) 5.0%
2553(2010) 5.0%
2554(2011) 5.0%
2555(2012) 55%
2556(2013) 55%
2557(2014) 55%
2558(2015) 5.5%
2559(2016) 5.5%
2560(2017) 5.5%

61(2018) 5.5%
2562(2019) 55%
2563(2020) 5.5%
2564(2021) 55%

6.94%
6.59%
6.24%
5.75%
5.54%
5.68%
5.60%
5.37%
5.35%
5.46%
5.44%
5.24%
5.27%
5.24%
5.23%
5.19%

21,963
23411
24,873
26,303
27,761
29,337
30,980
32,643
34,391
36,268
38,241
40,245
42,364
44,585
46,919
49,355

Twasunuamamaalwih 2549 wia PDP2006  siiaul#iiiu
Hlisunsueanimasilddnsonwamelssluidssandalui ldun
TsolwiAnasssumd aufin shsfudia uaziiuedes (EGAT 2006b)
Ly « 4. N a v~y
unuatudl siauulaunovaeigunafirmual® nunlugndndesas 50
Ya9iasHanlvsszvined 2554-2559 uanantiu PDP2006 £l ua
Tanmadamsihdn lwihwashaadudesas 20 assmaslnihlng
Wums sfoufemwsassaiwdsly asuuuiude “fasymmmatesas

oAy . [ X o oad -
50 dwu¥esas 507 lagn AAUWAIOUANTAIWAYYU 9 uazdn
doa o ay A . o
nwwilsha “ieasangasesas 70 dufinsasas 30" mwvasiing
srmmi¥esas 70 wangdeniafiaz 325@333%%%:3 (LNG)

S\rma»w_zew»g:Eemarrﬁmangﬂﬂﬁdwegnrﬁ Jggﬁmsﬁ_;ﬁ

The preliminary version of the 2006 PDP indicates that the
PDP Strategist modeling considers only the following types
of candidate plants: natural gas, coal, diesel and nuclear (EGAT
2006b). The plan reflects the government policy that 50% of
all new capacity 2011-2016 will come from EGAT generators.
In addition the 2006 plan envisions that an additional 20% of
all ne pacity will come from hydropower imports. It
envisi fuel scenarios: one with a “gas 50%: coal 50% "
ons, and one with a “gas 70%: coal 30% "

mix for new ad
The 70% gas scenario requires the use of liquefied natural
gas (LNG) imports because of constraints imposed by limited
domestic and neighboring country supplies.
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Note
change "2000 PDP"

to

"EGAT 2000 PDP"

(there are three instances on this page).

Chris
Note
change "new additions"

to

"new (non-hyrdopower) additions"
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Table 2: Power plants specified in the pri

3.2 Thai civil society response to 2006 Load
inary PDP 2006 are either gas or coal. Forecast

In September 2006, several civil society groups submitted a

UNM6 (MW) iBoiwav (Fuel)

2554(2011)
2555(2012)
2556(2013)
2557(2014)

2558(2015
2559(2016)
Tus:u(Unspecified)

DUoULN:INFYBVANADWAR
1UAURULY 2559
Total additional MW by 2016

3.2 miivovus:s1 vAUInasiomswennsninoY
noomsU 2549

ludautuseu 2549 ngwLIzn eaarsmé:&zémmﬁysszé&wsgu
:ﬁz:ﬁ%ae:@zmm»:df.xiagﬂu Sun¥asldiininuniunis
wenssiaudaemslnih mind 2549 Tosszydrnasiinaudlan
Wy 89UsEMI UsEmIusn mavwensailuifenuianen 2549 a23
1#5unauilals msmmwam\:gﬁzawai.&iﬁﬁ_a Anuiadevacd 2549
doagil 21,064 1wnzTnd asennmadwnmanadaisluldelyas
Ly ;
aguuiiugrusasaudasmaluin o alull 2549 lunsdliiana
daenslvih o evaddiwdunaazdiu snieawaiede 899 winz
Sad a_usjzm:dv_muBﬁzﬁzmmazdf?,_a ‘s%ﬁﬁm_ 2559 3N
N oo o« 4 A . -
naNasede 1,568 wnzind Uszn1sfi asfie msandamnaady
wulavasndnduaisnanndszmnmaionansdilias mswenscilu
P Lox e o s
Wanmmeu 2549 aguuimgmiimaniriasiidannaaigdola
a v - , e . -
muleEgiadesas 5.5 aetl udlutae 15 Dfikusn Sasnsiaiy
- aa o« A e oy i
iulavasndadmsinanusmnadeglusduud¥esa: 477 Togi
o da Py P Py
Saruadsludne 10 Iirhusneglusduudtorn: 2.84 arughai
N o dx o . Y4 s ey
ulnawdafiiazunadidnas dssnaufumehiuil ofiazsil#
A dd o w ¥ . Y 4 a
wrsghafifsmmshidnshiusedlneszasdadludie  ieding
uiladhinadonanudrazilinswenadianadasnisanasluanias
2,061 wnzind

anudaamsingh K ‘sﬁ:wj::d._._m\:zdsmﬁﬁnmﬂﬁwmﬂ 13,547
o i . O

Wneiad 2l 2549-2559 ialTauifiguiumninauie 17,176

N2 IAd aHUHUAANIAIHAR NN 2549

fins (gas)

finsnSariuiu (gas or coal)

fins (gas)

fnuAunSeussssuBIAmad(coal or LNG)

fins (gas)

fins (gas)

fuAunSenssssuBIAad(coal or LNG)

NMsUs:uLeLNSUDY Isoluihiuiutieass
D:UdesiunsusulneanluiduiduinuiSeuns:on
fireno:laneurieu 12 dususiel
Borhlimsudesiinsmsueulneanlsivevineiiudu
$1080ga: 6 kol (NW: NSUWL/AUY AUTOS)

The 1,434 MW BLCP coal plant will release nearly 12
n metric tons of carbon dioxide annually, and this
plant alone cause Thailand’s carbon em

by almost 6% a year according to Greenpeace projections.

(Photo : Greenpeace/Vinai Dithajohn)

joint letter to the Interim Thai Regulatory Authority asking the
regulatory authority to reconsider the 2006 load forecast. The
letter argued that two corrections should be made. Firstly,
the April 2006 forecast should be corrected to reflect the actual
2006 peak load of 21,064MW. Since all future years are
exponential growth functions of the 2006 year peak, the fact
that the base year overestimated actual demand by 899MW
in 2006 leads to 1,568MW of spurious load growth by the
year 2016. The second correction is to reduce the assumed
GDP growth. The April 2006 forecast is based on an assumed
economic growth rate of 5.5% per year. In the past 15 years,
however, the GDP growth rate has been only 4.77%, and in
the past 10 years the average is only 2.84%. As most
economies mature they grow more slowly, and the prospect
of high oil prices is likely to slow growth of oil import-dependent
economies like Thailand. The correction accounts for an
additional 2,06 1MW reduction in demand forecast.

The corrected load forecast estimates peak load growth of
13,5647MW between 2006 and 2016, compared to 17,176 MW
in the official 2006 PDP.




ns:oneAugnIswanlwdalne:
48 JA0VURBEU

AS0A 3 NSWEINSNIAIWREVNSTBVIRBUILLNEU 2549 AlASUNSUSUINTuLED
Table 3: Corrected April 2006 load forecast.

mswennsniluifoulu.d.49 mswennsnivovifiouly.d.49 RUSUNED
Apr 06 Forecast Adjusment to Apr 06 Forecast
wensninsiAulnwansour mstfulven pawrsunsiuiba o A Twinlgosn U 2549 Tng nisifulnuewaninur souridoluinusu govAdwrsvmMswin v A
U(Year) uoasauUs:sBfRaU nowRsVNISiWin (1WN=3m6) AntusovAWABLNIS U2asoUS:LBA = 4.77% (WN:=3m6i) AlAsunisusu
Assumed per annum GDP Demand growth Peak demand (MW) Twin o agu (Anadsluseu 15 V) Total adjustment(MW) (uN:=3m6i)
growth rate (21,064 Mw) GDP growth = 4.77% Revised peak demand (MW)
Use actual 2006 peak (average past 15 yrs.)
as base (21,064 MW)

2549(2006) 5.0% 6.94% 21,963 -899.00 0.00 -899.00 21,064.00
2550(2007) 5.5% 6.59% 23,411 -958.88 -184.24 -1,143.12 22,267.88
2551(2008) 5.5% 6.24% 24,873 -1,019.87 -380.16 -1,400.03 23,472.97
2552(2009) 5.0% 5.75% 26,303 -1,078.32 -464.11 -1,542.43 24,760.57
2553(2010) 5.0% 5.54% 27,761 -1,138.87 -552.92 -1,691.79 26,069.21
2554(2011) 5.0% 5.68% 29,337 -1,202.73 -652.44 -1,855.17 27,481.83
2555(2012) 5.5% 5.60% 30,980 -1,270.21 -893.24 -2,163.45 28,816.55
2556(2013) 5.5% 5.37% 32,643 -1,337.80 -1146.59 -2,484.39 30,158.61
2557(2014) 5.5% 5.35% 34,391 -1,410.97 -1422.09 -2,833.06 31,557.94
2558(2015) 5.5% 5.46% 36,268 -1,487.26 -1728.44 -3,215.70 33,052.30
2559(2016) 5.5% 5.44% 38,241 -1,568.19 -2061.11 -3,629.30 34,611.70
2560(2017) 5.5% 5.24% 40,245 -1,650.53 -2409.70 -4,060.23 36,184.77
2561(2018) 5.5% 5.27% 42,364 -1,735.60 -2791.29 -4,526.89 37,837.11
2562(2019) 5.5% 5.24% 44,585 -1,827.67 -3199.84 -5,027.51 39,557.49
2563(2020) 5.5% 5.23% 46,919 -1,925.47 -3640.08 -5,565.55 41,353.45
2564(2021) 5.5% 5.19% 49,355 -2,026.30 -4113.18 -6,139.48 43,215.52



Chris
Note
on all these numbers -- remove the two decimal places. Soo "-899.00" should become "-899"

(64 occurences)
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Table 4: Renewable energy potential. (Source: Thai Ministry of Energy 2003)

nswans

Resource

gouoa
Biomass

[sadun voINmg
Solar PV

au
Wind

Ea\_n___mrcmé:;s_m:
na:1anuan
Micro-&Mini-hydro

AnaMmuw (IUNIMAR)

Potential (MW)

7,000

>5,000

1,600

700

(MW : NSuliy)
(Photograph : Greenpeace)
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4.1 Renewable energy potential

The influential “Energy Strategy for Competitiveness”
workshop, chaired by Prime Minister Thaksin in 2003, released
a Thai Ministry of Energy estimate that Thailand’s potential
renewable energy resources exceed 14,000MW (Thai Ministry
of Energy 2003). To put this in perspective, Thailand's total
installed electrical capacity in 2006 is 26,457MW. Although
installed capacity does not describe the capacity for actual
electrical output from each technology, it is interesting to note
that the identified renewable energy potential to date
constitutes over half of existing total installed capacity.

x:
$7
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Table 5:  Estimate of commercially viable renewable energy power under expected feed-in/RPS policies.

MADWANANAD (IUNIMPT)
Installed Capacity (MW)
2548(2005) | 2554(2011) 2559(2016)
1Y) ABouda
Biomass residues 2,191 3,229 4,938
dunyuideusng “u
Short rotation plants* 0 519 1,298
t N fAusBouoa “mSupowSeuna:luia
|/|§ Biogas for heat and power 4 323 384
Twihwavtirounnidn
Small hydro 53 338 338
au
Wind 0 194 1,783
nworsan vanng
Solar PV 26 60 120
Sou 2,303 4,844 9,054
sou (lududivryuideuang *u) 2,303 4,325 7,756

(Rvguioueng “w Tumsevsnedensd nsavhandwsemddnnald (edodu i uzmds Waldl 9ay) G9 wlnapisnlindandsnuluih fnsu asens
1Y . A T R P |oda H - . o A & o

N9 Bﬂ._wnﬁa.s3:.3._:.33:.3,E,_ns::mn:j._::dnwj_ws_méd Aufima weheanhimvaiaananuaTInuowaIu)

(In the table 5, “short rotation plants” refers to plantation biomass crops grown (cassava, pulp wood, etc.) mainly for conversion to electrical
energy. Concerns have been raised that these crops would divert land and water from food production - and therefore we have dropped these
from the totals.)
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In March 2006 preliminary results from a comprehensive study
on renewable energy potential were released. The study was
commissioned by the Thai Ministry of Energy’s Energy
Planning and Policy office (EPPO), and carried out by
researchers at the Joint Graduate School on Energy an
Environment (JGSEE). Whereas the 2003 “Energy Strategy
for Competitiveness” study appears to have focused on ”
technical potential”, the 2006 study concerns the amount of
renewable energy considered to be commercially viable.

s:uuluinwabvutounman
vevgusUAVUUILiUeY
dondnBevln

(nw: nguwaoln)

A 40 kW grid-connected
community micro-hydro at
Mae Kam Pong
Chiang Mai, Thailand.
(Photo: Palang Thai)

ipSeordAllinuuIn 40 Aladnsi
flsAus:uulwiwavud
yunAENATUILTUBD

(nw: nguwaoln)

40 kW micro-hydro generator at Mae Kam Pong
(Photo: Palang Thai)


Chris
Note
try to move the quotation marks next to the word 'technical'
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Tassnmsmssansdunsiflniaasnu.dszneudienarsianss
AFusiiumadoudnanonea Iy 1990 F&mwﬁﬁ Wy yuan
:méfn.&_,gmm&mm (Global Environmental Fund) uazil 2uaag
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wndefladad (Phumaraphand 2001) Sefadunitelu wvasdunu
manda Wi anszuuisiuimanuiousin ludeudwen 2549
Tassmiananudasmvasnun.daslduszndalwiiadld 1,305 wng
$ad (EGAT 2006a)
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Wwdszmnunsidulyle ,manmjE:Jsﬂsmﬂ_\&ummﬂg%awmmﬂ 5-
20 vasdnamminduldlflwdondiasd wiufuilnanadesudazau
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Foyamail shaulfidueilyedred araandudesnnana
. P 4 o a wa o da
dayouazanw ula wiefoingradu 9 flew feuldanndndidan
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M3fnEved du Pont Usznaudan sz iuaaz AN InAANaaU
serSEﬁ._m“r#:@_efxewﬁu&:mjN_Bs:dw@sdmézdﬁﬂi?
?,_%dﬂrr?sré:duwnsm@s?ﬁ:ﬂmm%zrrzsgdm\sgj&é
mal#lWhuasununslinionmathefils: " nBnmaasigua R
%w«a&#ﬂ:ﬁ:wmrauﬂ__wm__,ﬁs%a:duz_.rz: ﬂz%ﬁmmgﬁﬁmeg%w
groedesar 75 (wdudianit welasimamsdamssunsleln
haeenvi) uazgudeSesas 25 ( WMILNTHRRIINGSUNAUNL
uazayINENAIM) 89 soufonmtssinuuush RURITEH] T30lu
B aduuaziu 9 n»u:ﬂms,._éuzmjdn_._ﬁﬁmcsﬁ%aﬁ:;wuiMms
AudaINI 9 A HamslaTziols ufnenidu udazme e uas
“‘udazlasany” fanwlndidaeiu

mitssndnadhanmiiosnannalnnsanmsiumslelnindudu
Tldigewndiad  shaulFifuiimnininihlasinisnisdanisdiu
Ml Fedrenseeneianszma  asild snsadsnda
T ldnnn 2,529 wnziad Gadudaneiimnglumenuuas du
Pont

swVIUUBUsUIAIslanAUs:ueu
JisUsAgOlWl 2,529 uA:3eci
(11,468 Aladei/U) Aulul
2554 pinnsoonmsoiunisis
Twululneid “aown0uldicna:
aondauluIBLINSBDAD”
loudcdiunuiaduagn
1.25 un/alasncisalivo

World Bank-commissioned
report estimating that
2529Mw (11,468GWh/year)
of DSM in Thailand is
“economic and achievable” by
2011 at an average cost of
1.25 baht/kWHh.

Towards a sustainable energy system

4.2 Energy efficiency potential

EGAT's own demand side management (DSM) program
included a variety of in
a program supported by the Global Environmental Fund that
provided over 7356MW of demand reduction® by year 2001 at
a cost of 0.5 baht (US $0.0125) per kWh (Phumaraphand 2001).
This is about one third the cost of electricity generation from
natural gas combined cycle gas turbines. As of March 2006,
the same EGAT program has saved 1,305MW (EGAT 2006a).

ives launched in the mid-1990s under

Among the most recent significant Thai DSM studies is a World
Bank-commissioned report estimating that 2,529MW
(11,468GWh/year) of DSM in Thailand is “economic and
achievable” by 2011 (du Pont 2005) at an average cost of
1.25 baht/kWh. Two parallel approaches were used in order
to instill more confidence in the final results. First, the study
analyses the potential for DSM and energy efficiency using a
sector-based analysis. This analysis considers only measures
that have a payback period of less than five years. Like the
study JGSEE CHP study, the du Pont study discounts “commercially
viable” estimates to arrive at “achievable estimates” that are
typically 5% to 20% of the commerecially viable potential for
each end-use. This reflects the unfortunate observation that
through lack of information and lack of interest, or other
reasons, few chose to invest in energy savings opportunities
even if they are very profitable.

In the du Pont study, the sector-based analysis is followed by
a parallel estimate of an achievable level of DSM resources
by adding up the targets of the existing and planned
government DSM and energy- efficiency programs, and then
multiply these values by 75% (for the Electricity Generation
Authority of Thailand - EGAT DSM program) and 25% (for
Department of Alternative Energy and Energy Efficiency)
reflecting the author’s conservative assessment of institutional
and other barriers to achieving the targeted peak and energy
savings. Both the “sector-base” and “program-based” results
match.

The heavy discounting of commercially viable DSM measures
suggests that an aggressive nationwide DSM program could
lead to total savings significantly higher than 2,529MW figure
reported in the du Pont report.

57



58

ns:onegudnIswanluinine:

LVURGVEU

M3U5uMINGaen13 (Demand Response) :mmrsnmfﬂ::dds
PO o o . M
femasamashumsldwiuazmstszndanasaund lussauuas
du Pont £9e511891 131 131I0aARNABINNTIUT AN BINNT
L9 madléifudwunn Taenslfinafiansd$uarmdasmis (Demand
response) dldiuagouninaraannvhenaanasuwilon uds
s [P yes
liRaaululng uazlifimafansanlilumenusassieslandas 35
mailaztzaaaudomisludanadoms o aliflasns
e ¥, Y P

1. Sananlwihuuuduae misgndiifanmds: wazaans
o , Y Sa pAd <
Tilwihludasnudasns o anasasodail Asiiauaniy uan

; g . .

elwih m:?m&iu%ﬁ?i:dﬁmmz dasla ﬁqﬁmﬁ?gﬁf%
AT s v -
(Ala¥ad) Hwanmdenazanasiiofinis¥asvasn

2. wanilannuasgeladonany Sefinmslfinaluladds nanan
- Y N M Y a
famuarmdasniiiiaduludisfiannnadems o ald wasiims
“a dfmm&d_urﬂezdgsﬂc Ansldnalniioaanlflndiag

Toosalud@@ waznasnan 9 7 oandosiulasemnl
.80 wdmesheiiaiufanssiivlegiud lidesyss uarw uFa
o Y oM .
wuda Tasmanseadaamalwih o o adidlafiow Taseniads
W d . o Y d o . ,
narutuiiniimeuunugnirdaemilfiniasudaluih rae (u
Tngllfiaudia)daduinioomdalvihiludennudanalilni o g
P 4 Yo oy .
Tasomstidar uifywudonanhiufiaaiie sduwawildlasamslsl
a A e ww Y o T
i ula wmiudhian nvin fasgilasamiiaaudgieTadu su
4 2 . da o ¥ Y
Aasanmr.aarrilasensifianudandgundtit lasusznaudaonis
BgmzmﬁzmmS’_ﬁrmu:dzmsi? TmmansSusanen wiuie
Tlassnslidasisr uivanu  sadlasananuiuriussnage
WWaIe T

lu wi3e lassnisusuaniudesmslndingrsannisldlndnluas
ANWFBINT,_ 9 a@zaﬁréig 15,000 Lz YA (Comverge Inc. 2006)
Tnedisragsvaslasensitldun Arn_n._::dmzme_wazﬂsmgzajj NWPPC
2006)
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Demand response: In addition to discussing DSM and energy
savings, the author of the du Pont report explained that another
large chunk of peak load savings is possible through demand
response techniques that are common in utilities world-wide
but are not yet practiced by Thai utilities and were not
considered in the World Bank-commissioned report. Demand
response shaves peak load through:

1. Special “interruptible tariffs” for customers willing to be
asked to shed load several times a year in return for discounts
on power. Customers participate in the program voluntarily,
and specify the amount of power (kW) they are willing to turn
off when requested.

2. In addition to incentives, technologies which detect the need
for load shedding, communicate the demand to participating
users, automate load shedding, and verify compliance with
demand-response programs.

EGAT engaged in a limited effort to initiate a somewhat related
but ultimately unsuccessful program: “Peak Cut”. However,
the Peak Cut program only focused on paying customers with
auxiliary back-up (generally diesel) generators to run their
generators during peak demand periods. The program ran into
problems when the price of diesel fuel escalated to levels that

rendered the program unattractive to participants. EGAT
stopped the program in its early stages. EGAT should make
the program much more flexible to include both load
curtailment and supply, as well as construct tariffs that insulate
ty.

the viability of the program from fossil fuel price vola
In the USA, demand response programs now provide over
15,000 MW of peak load reduction (Comverge Inc. 2006).
Some examples of demand response include (quoted directly
from NWPPC 2006):

Georgia Power (USA)

Georgia Power has 1,700 customers on real-time prices. These
customers, who make up about 80 percent of Georgia Power's
commercial and industrial load (ordinarily, about 5,000
megawatts), have reduced their load by more than 750
megawatts in some instances. The program uses a two-part
tariff, which applies real-time prices to increases or decreases
from the customer’s base level of use, but applies a much
lower regulated rate to the base level of use itself.

Gulf Power (USA)

Gulf Power offers a voluntary program for residential
customers that includes prices that vary by time of day along
with a programmable control for major electricity uses (space
heating and cooling, water heating and pool pump, if present).
Customers in the program reduced their load 44 percent during

Towards a sustainable energy system

critical periods, compared to a control group of non-
participants.

Puget Sound Energy (USA)

Puget Sound Energy offered a time-of-use pricing option for
residential and commercial customers. There are about
300,000 participants in the program. PSE’s analysis indicates
that this program reduced customers’ loads during high costs
periods by 5-6 percent.

Another large chunk of peak
load savings is possible
through demand response
techniques that are common
in utilities world-wide but are
not yet practiced by Thai
utilities
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Table 6  EGAT Power Purchases from Small Power Producer:

(as of January 2004)

1. Jal uanguidun
Proposals submitted
1.1 $huoulasoms
Number of Projects
1.2 avwanluin (wn:3mne)
Generating Capacity (MW)
1.3 UsunulwinAunelinu nulw. (wn:dme)
Sale to EGAT (MW)

79

7,845.11

4,624.80

Non-firm

50

893.71

292.28

129

8,738.82

4,917.08

2. F%Bmm._amrcsms;amcegs»
Received Notification of Acceptance*
2.1 9uoulAsums
Number of Projects
2.2 faowanlin (wn:3me)
Generating Capacity (MW)
2.3 Usunulwinnunelinu nuw. (wn:ams)
Sale to EGAT (MW)

42

3,655.21

2,123.30

43

820.70

281.10

85

447591

2,404.40

3. lnsomsAdmsiBu ynyn
Contract Signed
3.1 9uoulAsums
Number of Projects
3.2 faowanlin (1wn:3me)
Generating Capacity (MW)
3.3 Usunnulwinnunelinu nuw. (wn:ams)
Sale to EGAT (MW)

35

3.492.51

2,019.60

38

766.20

256.60

73

4,258.71

2,276.20

4. Tnsvmsnidnsoneluings:uu
Supplying Power to The Grid
4.1 9woulAsums
Number of Projects
4.2 faowanlwin (wn:me)
Generating Capacity (MW)
4.3 Usunulwinnunelinu nuw. (wn:am)
Sale to EGAT (MW)

32

3,166.51

1,937.20

30

687.50

222.40

62

3,854.01

2,159.60

* lLisugrantiisednilllfumemsvinmindlsznendel ue wazfudnioaulaseniseanty

* Excludes Small Power Producers that did not present Proposal Securities and withdrew

ng Thai Power:
le energy system

4.3 CHP potential

As discussed above, properly sized and located Combine
Heat and Power (CHP) provides radical improvements in
overall energy efficiency by making effective use of waste
heat from combustion processes used to generate
electricity.

In addition to the current 4,071MW of CHP installed in
Thailand (EPPO 2006a) there remains considerable potential

for more.

One indication of this potential is the applications EGAT
received that were not accepted when EGAT closed the
SPP program in 1998. The SPPs noted in Table 6 that have
been submitted but did not receive Notification of
Acceptance by EGAT represent more than 4,000MW of
power, approximately half of which would be consumed
on site and half sold to the grid. Most of that would have
been firm power - indicating that it was probably fossil fuel-
fired CHP. Since most of these projects were submitted
prior to the economic crisis, it is likely that there is significant
additional cogeneration potential for on-site generation as
well as sale to the grid. The number of submitted projects
but unaccepted possibly represents a large, as yet
untapped, resource.

6l
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Note
Thai word for "firm" and "non-firm".

English word "Total" in "ruam" column.
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Somewhat more modest conclusions are reached in a study
commissioned by the Thai Ministry of Energy’s Energy
Planning and Policy Office (EPPO) and carried out by the Joint
Graduate School on Energy and Environment (JGSEE). The
study estimated the quantity of commercially viable new CHP
in 817 existing factories and 966 existing commercial buildings
located in areas that will be served by planned Thai natural
gas pipeline expansion (Menke, Gvozdenac et al. 2006). The
study is thorough, but is likely to underestimate potential by
year 2015 because (a) it overlooks opportunities for CHP in
large government buildings, residences, etc; (b) because the
study disregards hundreds of potential industrial and
commercial sites for which data was incomplete; and (c) and
because the study considers only existing buildings and not
new facilities that will be built between now and 2015. Results
derived from preliminary study findings are shown below in
table 7. Commercially viable CHP new potential capacity is
estimated to be 3,271MW?%.

ng Thai Power:
le energy system

In commerecial buildings, the study considered small CHP units
(<BMW) using gas engines together with absorption chillers
(Figure 7). MW and GWh reductions thus come from two
sources: first, electricity is directly produced by the CHP unit
offsetting local loads and contributing excess electricity to the
grid; second, waste heat is used to drive absorption chillers
that substitute for electrically powered air conditioning. The
study assumes that heat-driven absorption chillers have a
coefficient of performance (COP) of 0.75 and replace electric
air conditioners that have a COP of 2.8. CHP in commercial
buildings is assumed to run 3,500 hours per year, and is
ing.
Since Thailand's peak electricity consumption is also driven

dispatched according to air conditioning needs in the bu

by air conditioning, this overlap is perfect for reducing Thailand’s
peak generation requirements.

In factories the study considered natural gas combustion
engines and gas turbines with waste steam used to offset
natural gas, heavy fuel oil, or coal in steam boilers.

Table 7:  Estimate of commercially viable power and energy saving through CHP in commercial buildings and industry.
Uszinnuey nuds:neu| 9IUdU | A0WaANUEY |n1sanndIuABNNIS | SoU (IUN:3Re) | wabvuAUsIgAlR| s:eztoanmsALNU
ms No. | s:uumiswan ([wih v eduiluwa | Total(MW) fonua (Aladns/ )
Type of facility soulwi - | urwnnaslifenls aluw) Simple payback
AwSeuRilu s:uuusuenaAlwia Total energy period (yrs)
IulAiBownriss| Peak MW load savings (GWh/yr)
(1wn:3ne) offset through mcm. 7 mccimemsm_uaaa._ - powWSeuRlBAMGRRARDANUS:UUMAoWIEUILURANEUDINNISANUILEY Menke lia:ACU:
na.SSmanmn_E u<_.uEmn_ m._.mn:.mnw_ Figure 7: dem)_.mﬂ__,“_mhmxﬂom%ww%ﬂ” ﬂ:m .mmwww_o: chiller considered in Menke et al study. (Source: Menke, Gvozdenac et al. 2006)
viable CHP | air conditioning
generating demand
capacity (MW)
Isvuu 817 2,771 0 2,771 30,667 3-5
Factories
91IASWICUGE 966 500 147 647 1,354 5-6
Commercial S B
buildings
sou (AIdulUTABYWTGE) 3418 32,021
Total (commercially viable)
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Box 1: Combine Heat and Power

While most of the Thailand's power plants are large
centralized power plants, about 9% of bulk electricity supply
in 2004 was provided by smaller distributed combine heat
and power (CHP) plants —also referred to as “cogeneration”
(Lucarelli 2006).

The most efficient conventional power fossil fuel plants in
Thailand are combined cycle gas turbines which, on
average, are only 41% efficient at converting fuel into
electricity. The remainder of the energy input is released
as waste heat to the environment through flue gases or
cooling towers. Coal-fired steam turbines and gas turbines
in Thailand are even worse, with efficiencies averaging
30.4% and 25.4% respectively (Menke, Gvozdenac et al.
2006).

In CHP plants, on the other hand, “waste heat” is captured
and put to use, raising overall efficiencies to 70 to 90%.
Decentralized power plants are generally located in places
where the waste heat can be put to good use. One common
arrangement is to locate CHP plants near or inside factories
where steam is necessary for a variety of industrial
processes. Or waste heat can be used to power district
cooling systems, displacing the need for electric powered
air conditioning. These are sometimes called “Combine
Cooling, Heating and Power” plants (CCHP) or “Trigeneration”
plants.

Combine Cooling Heating and Power (CCHP) plants are
particularly appropriate for Thailand because the steam is
used to offset some of Thailand's massive air con

oning
load. Instead of drawing from the grid during the peak load
time, CCHP plants put the most energy into the grid during
peak load times. In addition, they provide electricity near
load centers, reducing the burden on the transmission
network. The vast majority of CHP is privately operated under
Thailand’s Small Power Producer (SPP) program

Towards a sustainable energy system Qm
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Combine Cooling Heat and Power (CCHP) plan kok's new
Suvarnabhumi International Airport provides 45MW of electricity and also
makes chilled water that cools the airport. The project is a joint venture by
the Metropolitan Electricity Authority (MEA), the Petroleum Authority of
Thailand (PTT Plc.) and the Electricity Generating Authority of Thailand
(EGAT). Photo by Chuenchom Greacen.
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g Thai Power:
Towards a sustainable energy system

What could a green, decentralized electricity future look like
in Thailand? What if Thailand invested in all the profitable
energy-saving and decentralized energy potential that Thai
government and World Bank-commissioned studies say
exists?

This section contrasts a vision of a “business as usual PDP”
with a “clean, profitable PDP". This is not meant to substitute
for a real PDP (see box on simplifying assumptions). Rather, it
is a simple thought exercise to illustrate the vast gap between

what is clean, rational and profitable, versus what is “business
as usual” practice. Itis meant as an input for a serious dialogue
about the sensitivity of PDP outcomes to key assumptions.
We feel this dialogue is an essential step towards a more
reasonable PDP, towards better policies, and a transition to a
clean, profitable, decentralized energy future.

The “clean, profitable PDP"” is based on several key
assumptions:

1. Thailand’s peak demand develop, ording to the “corrected
2006 load forecast”, as discusse ier in this study, which
corrects errors in baseline year peak load and over-
optimistic economic growth;

2. Thailand's “achievable” demand side management potential
is realized (World Bank figures). Following the World Bank

report’s results,” “achievable” potential is a small fraction of
“commercially viable” potential;

3. Thailand’'s “achievable” renewable energy potential is
realized (Thai government-commissioned study figures);

4. Commerecially viable combined heat and power investments
are realized (Thai government-commissioned study figures);

5. Thailand is able to capture demand reductions through
demand response programs on par with international utility
experience.
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Figure 8: Comparison between “Draft EGAT PDP” and “Clean, profitable PDP”.
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Draft EGAT PDP 2006
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Clean, profitable PDP 2006
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Combine Heat and Power(CHP)
Us:nsnwmuwabuwmsdnnisaunsisluin
Energy Efficiency/DSM
msusurowRsomsEluin (Sesa: 5 vevgovAdwWABVNSIWI v M)
Demand response programs (5% of peak)

MALWARARADNDALA

2016 peak demand (corrected forecast)
weNSNIADUABVNIS 0 A 2559(USulnao)
2016 peak demand (corrected forecast)
havwan Msev

Reserve margin

fiAvWanARAD
(wn:3ne)
Nameplate MW

26,457

5.300
7.756
3.418
2,529

1.731

47,191
34,612

15.0%

avwannbola
(wn:3ne)
Dependable MW

24,952

4,998
3,878
1,709
2,529

1,731

39,797
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By year 2016, none of the
candidate centralized fossil
fuel power plants or
hydropower imports featured
in the Draft EGAT PDP 2006
for years 201 1-2016 are
necessary

Towards a sustainable energy system

The implications of these economically rational assumptions
challenge conventional thinking about Thailand’s electricity system:

o By year 2016, none of the candidate centralized fossil fuel power
plants or hydropower imports featured in the Draft EGAT PDP
2006 for years 2011-2016 are necessary. Indeed, of the “committed”
plants (years 2006 - 2010) on which construction has already
begun, only about three quarters (6300 MW of 7200 MW) are
required. The Clean, Profitable PDP accounts for all the rest
through clean, decentralized sources, and through more realistic
assessment of demand.

e The “Draft EGAT PDP" results in a 39.4% reserve margin by
2016 - a massive over-investment in centralized generation supply
if peak demand follows the corrected 2006 load forecast.

Is the “clean and profitable PDP" an unrealistic vision? Although
there are certainly major challenges that must be met in
overcomi ted interests that benefit from the status quo here
in Thailan re are examples internationally of major utilities
opting for a clean energy approach to meeting load growth based
on a profitable business case. Seattle City Light for example, made
a commitment in 2000 that 100% of load growth will be met by
either energy efficiency measures or by renewable energy”®, and
a further commitment that by 2005 the utility would meet all of
Seattle’s electricity needs with zero net release of greenhouse
gas emissions (City of Seattle 2002). As of November 2005, Seattle
City Light has even met the zero net release goal (Nickels 2006).
British Columbia Hydro similarly has a successful “50 percent BC
Clean Electricity” commitment that 50% of all new load growth
comes from energy savings and (non-large hydro) renewables.?

Equally, it is important to reiterate that the conclusions arrived at
above derive from assessments of potential commissioned by
the Thai Government and World Bank only, and are often
predicated on relatively conservative assumptions. For example,
the assessment of renewable energy potential that we have
inputted is based on existing or expected policy frameworks in
the short term, rather than long term interventions that might
transform the economics of certain technologies, such as sharp
increases in wholesale fossil fuel prices, or unit cost reductions
through mass manufacture of solar PV cells. It is also likely that
considerably more potential for CHP is available than envisaged
in our alternative PDP, but exploitation of this is determined by
the price that it can charge for its output. For energy efficiency,
the assumed ‘achievable’ potential is 20% (or less) of the
y viable potential identified by the World Bank study.
It is not unreasonable to imagine that more of this commercially

commerc

viable potential might be exploited if the government and util
really prioritized energy savings.
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Our vision includes committed fossil fuel and large hydro in
the short term, as to ignore their output would deny their
reality. The vision does not assume, however, that their
operation is necessary for the course of its plant life. This
study demonstrates that no new uncommitted centralized
fossil fuel capacity is necessary in order to meet demand
growth up to 2016.

Box 2: The gory details: simplifying assumptions in

“Clean, Profitable PDP” modeling

The model, whose results are shown in Figure 8, contains
a number of conservative simplifying assumptions to
simplify computational tasks. In a real PDP modeling
process, these simplifications would not be employed.
Some of these simplifying assumptions include:

Dependability ratio: EGAT's calculation of reserve margin
based on “dependable capacity” rather than “installed
capacity”. The difference is that some installed generation
cannot be counted on during peak times - for example,
hydropower has seasonal fluctuations in water availability

that render it unable to reliably generate at its nameplate
value when it is needed most (during the hot, dry season).
As a simplifying assumption, in both scenarios for future
centralized fossil-fuel and large hydropower we assume
that the “dependability ratio” is equal to the overall current
system dependability ratio (94%). The dependability ratio
of CHP is estimated at 50%, based on the fact that CHP is
often dispatched according to industrial steam

requirements which may or may not match peak demand.

Similarly, renewable energy is assumed to have
dependability ratio of 50%, reflecting the fact that in
practice most renewable energy installa
and that renewable energy has seasonal variations. In
practice, this value can be strongly influenced by tariff
design by paying sufficiently higher rates for generation

ns are also CHP,

during peak demand hours to incentivize self-dispatch.

In key respects, some CHP and renewables naturally follow
Thai peak load requirements, rendering their reliability
factors high in the Thai context. For example, CHP used in
ings follows Thailand's

absorption chillers in commercial bu
hot weather-driven peak loads nearly exactly because it is
dispatched according to the cooling requirements of
buildings. Solar and wind power follows diurnal patterns
that naturally peak during hot and sunny periods. Timing of
industrial steam requirements can often be changed to
optimize electricity sales revenues, or the steam/electricity
ratios can be adjusted. Depe {ity ratios of energy
grams are given as
inition, are measured

efficiency and demand respon:
100% because these programs,
in peak demand reduction terms. In the “business as usual”
scenario, dependability ratio remains 94 %, while in the “clean,
profitable” scenario the ratio declines to 84% (due to

increased presence of CHP and renewables in the portfolio).

A consequence of this is that a somewhat increased
investment in nameplate capacity is necessary to achieve
the same reserve margin.

Consideration of peak power, not energy: EGAT
modeling considers both peak power (MW) and energy
(GWh) requirements. This modeling exercise considers only
peak power (MW). As Thailand's peak requirements are
shaved (through demand response programs, for example)
this assumption means that more and more of the required
generation is baseload.
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Thailand boasts a remarkable amount of potential for cost and
energy savings from DSM measures. It also boasts significant
potential for renewable energy. Furthermore, it has recognized
the value of CHP in maximizing the efficient use of Thailand’s
indigenous fossil fuels through the introduction of the SPP
and VSPP programs. Yet each of these sectors suffer from a

distorted regulatory regime that undermines their development
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at a crucial point in the global battle against climate change
and the drive to secure long term energy supplies. As table 8
illustrates, although some encouraging policies have been

e % -
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Ew@a\cmu FINNNHLRALYIZNT implemented, they are dwarfed by the number of barriers that

. ) stand in the way.
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Table 7:  Key drivers and barriers to clean, decentralized energy in Thailand

JovanilugU ssaran Key Barriers

Uovan o1 Sunan Key Drivers

o MSUN “gnsf AswALUIdaNSIZLIU” Inedituviewdovunyuideusesa: 8 melud 2554 o MSYIANLOELIUANUAIAMUBADVIUATEUDAILNOALIBLINITEOWEND:AUAUNMSITNTVS:UU 18 VWi
msAUs:usIASUBaluImINWEUIUGsUGIS:uY ta:dmuneRidululino:usumsuenemvevwaooulirtunsuens Lack of energy regulatory authority sufficient mandate and legal authority to regulate access to the grid.
FOUBNWARMCULIASIUUSBIBANONST au 1:1 unuio:du 1.4:1 egwlul 2546 o nuwlAgwusunlyihfvnfulul weunt slieuryinliins waswlulasvmsywanluinsednoniGewavile Ga

Development of the ‘Energy Strategy for Competitiveness’ with a goal of 8% from renewables by 2011, Citing capacity glut in 1998, EGAT declined to accept new fossil-fuel fired SPP applications. Since then, EGAT has built conventional
plans for feed-in tariffs, a possible RPS and a possible target of 1:1 energy growth to GDP growth ratio down fossil fuel plants without accepting new any fossil fuel-fired CHP applications
from 1.4:1 in 2003. o MmsUs:DuAIWABVNISA uNdAURSBgVsiaItoy waliina ‘dunuvevriduwan taludalem 1A 1s1srusul ausou

« [asomstiuanluinsieidansoimnualinuu.Seludhgs:uuonndvuaooiunyuibeuna:s:uun1swansoului Consistent overestimation of demand encourages capacity surplus. Limited opportunities for public involvement.

- Aowsau UsagmAwuon 2 o lLUTIABUMSOWIUTIMAWERUINASUNMSeenIUUTiToSUNIWN:IMALWEADY U NBEWAVAVIAL
Small Power Producer (SPP) program requires EGAT to buy electricity from grid-connected renewables & CHP, (Bowavwe Ba Iasvmsluinwauiouainn) Inenulilalinow ulbrus:uumswansouluih - AowWSeu MsdamsAuMSIETuEN
see Annex 2. la:wdvuunyuBeu InetiesniumievsnAus:naul Su ta:luiUalom 1A 1s1stUBUD DuSow

« [asomstiuanluinsieidnuindoidalen TitmsideusewidomitaluinoinuabuuwyuBsuuunALT 1 wn:3ms Power development planning model is programmed to consider only conventional (fossil, large hydro) with token amounts of CHP,
(Ouuoliu:veneduilu 10 Wn:ns Melulansl 2549) DSM and renewables as exogenous inputs. Limited opportunities for public involvement.
Very Small Power Producer program allows streamlined interconnection for renewables up to 1MW o IAso $ws1A “ils+Aunu” TneuorupnAlEEe Bu ‘ol Sulidnisueneravuanuninuly
(to be expanded to 10MW by late 2006) and no ‘firm’" requirement. ‘Cost plus’ structure that bases tariff rates on expenditure and encourages capacity surplus.
o AOWIUWOUBBLSIMIGawauANITuns:uevdusing (ensFlwinlnesnluds (FT) 1a4)
Fuel price volatility passed directly to consumers (FT charge, etc).
o N ulovevaru:nssumsuleunewaovuiosi Anmualinuw.duduanmaoluin Sesa: 50 vevlasomslnumoury 2554 dufio
2 luomsUs:yauodu
NEPC decision that 50% of all new capacity from years 2011 to 2015 will be supplied by EGAT without bidding.
o SIAIAVIGEWAVEILOANITY VBULIN BNFOBENVIGU tNAUdSIANELTU 6 Iinfus:e: 5 ToudsiAUs:uIru 1,200 unsieAulud 2549
Considerable increases in biomass residue prices. Rice husk, for example, has increased sixfold in 5 years to
around US$30 per tonne in 2006.

In short, the load forecast, the PDP, and the cost-plus structure
described above form a vicious circle: demand forecasting
tends to overestimate actual demand; power development
planning favors expensive centralized options with dangerous
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reliance on imported fossil fuels or imported hydropower; and
tariffs pass costs on to consumers while environmental costs
g%ﬂzm::du&éﬁgm:m:w e ﬂrax«ajdzw«jndu&ﬁ:mé& are absorbed by the public as a whole.

wedanl#iy m1Iuzdndae

This arrangement is exacerbated by the opaque process
through which decisions affecting the whole of Thailand are

made by a chosen few behind closed doors.
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Note
Citing capacity glut in 1998, Cabinet allowed EGAT to stop accepting new fossil-fuel fired SPP applications.

Chris
Note
Change 'NEPC'

to

"Cabinet"
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Key Steps to Clean, Decentralised Energy

In order to enable Thailand to efficiently meet the challenge
of ensuring a low carbon, sustainable, secure energy future,
the following recommendations are proposed:

1. Establish a competent, fair, independent, regulatory
authority whose core mandate is to ensure that decisions
made in the power sector are in the public interest;

e Pass a legislative act setting up a permanent energy
regulator

o Include in the definition of the remit of the regulator a
responsibility to ensure best value for consumers, rather than
confine its remit to ensuring competition and lowest cost to

consumers. The costs of inaction on climate change, or social
implications of new plant and grid infrastructure, must be taken
into account when assessing the best value for money for
Thai society as a whole

e Provide the regulator with the necessary capacity to police
existing regulations adequately, and with the necessary
powers to enforce them

2. Reform the power planning process towards an
integrated resource planning (IRP) process, overseen by
the energy regulator, from which utilities are required to
n with the lowest overall economic and

choose the opti
environmental cost to society;

o Conduct a full Thailand-specific power sector externality
cost study to determine the true costs to society and the
environment from different electricity-generating technologies

o Separate the transmission and generation interests of
EGAT in order to remove the conflict of interests that currently
encourages EGAT to restrict access for independent power
producers to its transmission network

e Transfer responsib formulating the PDP for
Thailand from the EGAT to
input from Thai u
stakeholders.

dependent regulator, with
es, IPPs electricity consumers, and other

3. Remove the barriers that currently prevent new
legitimate CHP from developing and introduce policy
changes that put energy saving and renewable energy
generation at the forefront of the energy agenda;
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For renewables:
o Revise the RPS program so that renewable energy

development is not contingent on construction of new foss
fuel power plants. Focus on feed-in tariffs as a mechanism to
promote electric renewables

e Increase the renewable energy target to 10% by 2010

Implement a Renewable Energy Law passed by

legislature (not just a cabinet resolution), that will enable the
introduction of feed-in tariffs* for renewable energy sources.
This is particularly urgent in the case of biomass that is not
only carbon neutral, but also capable of efficiently generating
heat and electricity. A feed in tariff for biomass must be
introduced in conjunction with the recommendation above to
include fossil fuel-fired CHP as part of the SPP program. This
will ensure that while CHP from any fuel is rewarded for its
radically improved efficiency, biomass will also be rewarded
for its po e role in reducing CO, emissions that cause
climate change

o |dentify and reduce bureaucratic barriers to permitting

and interconnection for electrical renewable energy generation

o Support biogas for heating at municipality and household
scale (inexpensive, environmentally beneficial substitute for
LPG)

For Demand Side Management:

o If the Board of Investment (BOI) continues to give
investment privileges, these subsidies should be lower (or
withdrawn) for energy-intensive industries

e Expand use of Value Engineering® techniques in which
factory-floor workers are trained in energy efficiency and are
incentivized and empowered to make energy conservation
changes

e Expand energy efficiency labeling and standards for
appliances

o Provide low-cost (or free) energy audits to businesses
and homes to help end-users identify how to save energy.

For CHP:

o Restart the Small Power Producer (SPP) program to allow
new combine heat and power generators to sell electricity on
the Thai national grid

o Rationalize and enforce environmental regulations relating
to the electricity generation (for example, current air emissions

regulations are more lenient for coal plants than biomass plants
for the same pollutants)
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Note
add comma after IPPs

Chris
Note
the headings "For Renewables", "for Demand Side Management" and "For CHP" should be made smaller font since they're supposed to come under item number 3 in lower left hand side of page.
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Towards a sustainable energy system

Unless policy signals are provided clearly and immediately,
there is a very real possibility of Thailand being locked into a

dirty energy future that fails to ensure long-term energy
security, and contributes to, rather than helps to mitigate, the
threat posed by climate change. The forthcoming Power
Development Plan provides a timely opportunity for the first
of these clear policy signals to be made, indicating the
Government's intent to move away from inefficient, polluting
coal-fired electricity generation, instead placing clean, efficient
decentralized energy at the heart of Thailand’s energy future.
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Annex 1

VWhat s Decentralized Energy™?

Decentralized energy* (DE) is energy generated at or near to
the point of use. It includes any power station using renewable
energy, fossil fuels or both, that generates either heat,
electricity or both in order to supply local houses or businesses.
A decentralized energy system has two key characteristics:

o Firstly, it enables buildings to become power stations,
using technologies such a solar panels, wind turbines, micro
hydro power and combine heat and power generators(CHP).

o Secondly, local energy networks proliferate in order to
distribute heat and power locally

These local networks would be supplemented by community
scale generators, such as larger CHP units, with ad
back up provided to the overall system through the use of
large scale, centralized renewable technologies such as

onal-

offshore wind. The impact of this approach would be to
ally improve efficiency of the overall system, thus reducing
demand, and therefore reducing emissions of greenhouse

ra
gases and improving energy security.

In order to properly illustrate the value of decentralized energy
it is necessary to look at the current, centralized system.
Whats wrong with the current energy system?
Centralized generation means energy wastage on a
grand scale. The centralized approach to electricity generation
was pioneered in the UK in the 1940s and has since been
duplicated around the world. At present, 93% of electricity
worldwide is supplied through centralized generation, resulting
in wastage of 67 % of primary energy inputs fed into electricity
systems around the globe*. This wasted energy is enough to

supply world electricity demand nearly twice over.

The efficiencies inherent within a centralized electricity system
do not stop there. More losses occur as electricity travels over

long distances along transmission and distribution cables from
where it is generated to the
In 2002, Thailand's transmis

at 7%*. In effect, less than one third of the energy that is put

and cities where it is used.
d distribution losses stood

into conventional stations in the form of fuel arrives in our
houses and businesses as useful electricity. We then waste
yet more of that energy through the use of inefficient
appliances or by living in poorly insulated buildings. Within

the context of security concerns a g from dwindling fossil
fuel reserves, coupled with the urgent threat from climate

change that is largely caused by the burning of these fuels,
such wastage is acutely unsustainable.

Most primary input energy in the centralized system is thrown
away at the point of generation in the form of steam emitted
from cooling towers. Yet this is waste heat that could be
gainfully used to carry out industrial processes that require
heat in Thailand's industrial sector - the sector with the largest
electricity consumption in Thailand - or could be used to provide
cooling in commercial and domestic buildings through a
process of absorption chiller technology, used, for example in

the new Suvarnabhumi airport.
Decentralized Energy: Environmental Benefits

Doubling the efficiency of thermal power stations and reducing
losses that occur during transmission and distribution of
electricity result in reduced fuel use. Reducing fuel
consumption of fossil fuels means reduced emissions of
carbon dioxide, the gas responsible for climate change.
Reduced fuel use also means reduced levels of other
environmentally damaging gases such as nitrous oxide and
sulphur dioxide, the gases particularly associated in Thailand

with adverse health effects for those living near to fossil fuel

power plants such as Mae Moh.

Another environmental benefit stems from the considerable
reduction in water use associated with decentralized energy
systems. All centralized fossil fuel or nuclear power stations
require vast quantities of water for their operations.
Internationally, nearly half of the fresh water used in the UK is
used by power stations*®, albeit most of the water is ultimately
returned to rivers rather than evaporated in steam. The
implications of water scarcity are likely to become increasingly
pressing in Thailand, with the droughts forecasted for Thailand
as effects of climate change already being experienced in
some areas. Any energy system that reduces the need for
water resources will help ease the pressure on this increasingly
precious commodity.

Decentralized Energy: Economic Benefits

One of the major costs associated with a centralized electricity
system is the construction and maintenance of high voltage
transmission and distribution networks. While the capital costs
of DE units can sometimes be higher than an equivalent

amount of centr:

ed capacity, these costs can be more than
offset by reducing the need for repeated investment in
expensive transmission networks. In Europe for example, 48%
of electricity sector investment is made to upgrade and
maintain transmission and distribution grids. Under a DE
system, emphasis in network investment would be transferred
to adapting the distribution grid in order that it would be able
to reliably distribute locally generated power. A DE system
would have the added advantage of complementing the
inherent rties of renewables, such as their wide
geographic ibution, free fuel (except for biomass) and
relatively small dependency on expensive transmission
infrastructure.

Such infrastructure is inherently wasteful, as it is scaled to
meet short term periods of peak demand. In order to meet
the moments of peak demand the network assets m
specified around the highest likely load. In effect, billi
baht-worth of network assets are specified aroun e
electricity demands on that hottest day of the year, when every
air conditioning unit in the country is operating at maximum
output. This over-specification is exacerbated by the fact that
cables perform poorly when carrying large loads due to
overheating, so the specifications must be further increased
in order to overcompensate. Although it is important to match
peak demand, it can be achieved without such large-scale
infrastructure and therefore at reduced cost.

A DE model offers a more flexible and efficient alternative.
Local back-up generation capacity can simply be brought online
to local networks at moments of peak demand. Where CHP
is used, the heat could be used to fuel absorption chillers in
order to provide cooling, therefore reducing the level that
constitutes peak demand. By ‘shaving’ peak demand in this
way, the capacity of the network cables can also be reduced,
leading to a considerable reduction in costs associated with
network maintenance.

Globally, the economic benefits of DE are well known.
When comparing global energy scenario models, the
International Energy Agency (IEA) concluded that energy
policies incorporating DE and energy efficiency measures could
deliver global cost savings of $2.7trillion against an estimated
expenditure of $16trillion to 2030 under the business-as-usual

scenari

An economic model designed by the World Alliance for
Decentralized Energy was applied to China under direction
from the UK Foreign and Commonwealth Office. WADE
concluded that pursuit of a decentralized energy pathway to
2021 as the primary means of meeting growth in energy
demand could result in a 56% reduction in associated CO2
emissions and produce savings of $400billion®’.

ng Thai Power:
le energy system

Decentralized Energy: Energy Security Benefits

Ensuring a secure electricity supply presents the following
key challenges:

e Ensuring that there is sufficient fuel to meet demand,
and that there are sufficient alternative fuel sources to
compensate for possible breaks in the supply chain of any
particular fuel

e Ensuring sufficient amounts of generation or supply to
compensate for planned or unforeseen plant outages

o Diversifying the means of generation to provide security
against fuel shortages and generic faults in one particular form
of generation

o Establishing reliable energy infrastructures to ensure that
energy is effectively transported to the point of use

e Encouraging flexibility — the ability to reduce demand if
necessary, or to use an alternative form of energy without

interrupting supply
o Establishing an economic and regulatory framework that
rewards supply that efficiently matches demand.

On each point, DE is better equipped than the centralized
alternative.

The potential to significantly cut primary energy demand due
to the improved efficiencies described above represents the
single most effective thing that can be done to ensure security.
If we are exposed to price rises as fossil fuel stocks dwindle
away, the first and most obvious course of action is to use
those fuels as efficiently as possible, effectively buying time
in order to put in place a completely renewable, genuinely
sustainable energy mix in the future.

In addition, a DE model would require relatively little back-up
capacity due to the reduced probability of a number of
generators all failing at the same time. This in turn would
reduce primary energy demand further because the level at
which the capacity margin is set (the amount of capacity that
must be available over and above annual peak demand) could
be reduced in order to reflect the reduced risk.

DE also enables communities to make use of whichever
energy sources are locally available, effectively diversifying
both the means of generation, the number of generators
deployed and the fuel types used. The result is to reduce
vulnerability to fuel supply interruptions and generic faults
occurring in one key technology and to harness previously
untapped indigenous energy resources.
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While some advocates of centralized generation threaten that
the electricity system will become unstable with significant
amounts of decentralized energy, experience in other countries
suggests otherwise. In Denmark, for example, more than half
of total power generation comes from CHP, wind power, and
other forms of decentralized generation.

Financial risks are also reduced as part of a DE model due to
reduced up front capital costs required for smaller scale
generators. As Thailand slowly moves towards greater
participation of Independent Power Producers, this element
of capital cost risk will become crucial in enabling a market to
respond to changes in demand without jeopardizing overall
security. The advantage of investing in a number of smaller
plants rather than one large plant is that development of the
plants can be carried out relatively quickly, responding to short-
term needs without having to rely on problematic long-term
forecasting. A portfolio of smaller DE systems therefore carries
less investment risk than a few large-scale centralized plants.

Figure 1: Portion of total power generation from decentralized
capacity. Denmark leads the world with over 55% of all electricity
coming from decentralized sources. About 3-4% of Thailand’s power
generation comes from decentralized sources. (Source: WADE 2006)

60.0

Decentralized Energy: Political and Social
Benefits

Decentralizing the energy system also entails democratizing
the energy system.

The Mae Kam Pong community micro-hydropower plant is a
small, but inspiring, example of what is possible. Here, local
villagers and the government joined forces to build a micro-
hydropower plant that at one time supplied the village, and
now sells electricity to the national grid, providing local jobs
and revenues for local community development.

Enabling communities to generate and distribute electricity
from their own energy sources increases local and regional
engagement in energy planning. It is an ideal energy model
for the devolution of decision-making regarding local energy
issues, and of feeding community and regional input back to
central Government in contributing to national energy policy.
In countries where DE is far advanced, projects were largely
instigated and managed through local government authorities,
necessarily involving local people as the hosts and beneficiaries
of the DE generators.
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Annex 2

Key players, mnles and policies

EGAT, PEA and MEA

Thailand's electricity transmission system and most of the
country's generation are under the control of the state-owned
Electricity Generating Authority of Thailand (EGAT). Rural
electrification is the responsibility of the Provincial Electricity
Authority (PEA). The Metropolitan Electricity Authority (MEA)
distributes electric power to the Bangkok Metropolitan area
and two adjoining provinces. According to PEA, 99.7% of Thai
villages are now electrified (Laksanakoses 2006), but demand
continues to grow in step with Thailand's residential,

commercial and industrial growth.

Since they were formed in the late 1950s and 1960s, the crucial
role of electricity in powering Thailand’s industrialization made
the three power utilities (EGAT, MEA and PEA) very strong
politically. By the 1970s, the three utilities were effectively
self-regulating, with the exception of basic financial
requirements set by the Ministry of Finance (World Bank 1995).

EGAT is particularly strong in this regard. EGAT was the first
state-owned enterprise established by its own legislative act
(EGAT Act) which provided it with a monopoly on electricity
generation and established the organization to operate under
the powerful Office of the Prime Minister.

Independent Power Producers

High levels of EGAT debt, high electricity demand growth,
pressure from the World Bank and pro-market Thai
governments led in 1992 to an amendment to the EGAT Act,
allowing private Independent Power Producers (IPPs) to gain
long-term supply concessions. While EGAT retains control of
transmission system operation and the dispatching of power
plants, private power producers generate electricity under long-
term Power Purchase Agreements (PPAs). To ensure healthy
profits and low risk to private investors, most PPAs used “take-
or-pay” contracts so that in the event of low demand for
electricity, EGAT and Thai electricity consumers remained
obliged to pay (Greacen and Greacen 2004). Of the total
electricity generation capacity, about 39% is currently owned
and operated by IPPs (WADE 2006).

Small Power Producers (SPP): CHP and
Renewable Energy

In 1992, the same year as the IPP program, Thailand also began
the Small Power Producer (SPP) Program - probably the most
important Thai program for clean, decentralized energy. The
Small Power Producer (SPP) program applies to renewable

FEcEived NOUNICAlion Of ACcEptance
MumMDEr  Genersting )
of Capacity  to EGAT
Projects it W)
1. Mon-Convenfional Energy
Bagasse 3 60540 18580 3 605 40 181,80
Paddy Husk 17 15770 11360 [ B340 N
Padoy Husk, Wood Chips 2 57.80 49.00 2 B7.80 49,00
Black Liquor 1 1290 2500 1 280 .00
Hydro Power 1 570 670
Municipiz Waste 1 250 1.00 1 250 1.00
Waste Gas 1 12.00 1200 :
Baggase, W00d bark, Paody Husk " 119.40 53.20 a 11490 £4.00
Paim Residue, Cassava Raot 1 46.30 3480 . .
Paday Husk, Bagasse, Eucalyplus 4 12 60 24.30 1 300 1.80
Wood Dark, Wo0d CAIIps, Biack Liquor 1 87.20 B0.00 1 B7.20 50.00
Rubber Wood Chips 2 27.80 24.20 ]
Baggase, Pacdy Husk, Blomass & 6130 45.30 2
1 195 172 . .
Total 78 125655 6442 [ [ [FEN]
T Commercial Energy
Natural Gas 2 257781 152420 20 2,222 61 1,414.20
coal 4 28220 19600 4 16330 186,00
ol 1 1040 900 1 10.40 2.00
Total il 280021 172990 25 2655 91 161800
T Weed Fus
Waste gas hom procustion process /Ol / Coal 1 108.00 4500 1 108,00 4500
(Thal Petrochemical Incussry Puslic Ca. L.
Black Liquoe ACoal 1 40.00 2,00 1 40.00 800
{Panjapol Pulp Industry Co._Lid )
Coal { Eucalyphs bark 2 APBOE 18000 2 328,00 180,00
[Naional Powes Suoply Ca. Lio |
Total [} TTH00 7500 rl 7800 500
TOTAL 107 471478 260062 78 4,070.81 2.278.10

Table 1: Classified Generated Electricity of SPP by type of fuel as of May 2006. The portion generated but not sold is self-
consumption within factories that host the SPP generators. (Source: EPPO 2006a)

95



96

ns:onegudnIswanluinine:

S:UUWALLURGVEU

energy and to fossil -fuel-fired Combined Heat and Power
(CHP). SPP generators connect to PEA or MEA lines and sell
electricity under power purchase agreements (PPAs) to EGAT.
Of all SPP generators, 1,107MW (including self-consumption®®)
or 536MW (excluding self-consumption) were renewable
energy.*®

While prices paid for electricity vary somewhat from contract
to contract, generators whether coal, gas or renewable receive
the same levelled tariff. SPP generators are broken into two
categories: firm and non-firm, depending on their ability to
guarantee availability. Firm fossil fuel-fired SPPs must generate
for at least 7,008 hours per year and must generate during
the months March, April, May, June, September and October.
Furthermore, monthly capacity factor must exceed 0.51 and
not exceed 1.0. Shut-down for maintenance shall take place
during off-peak months of January, February, July, August,
November and December and may not exceed 35 days in a
12-month cycle. For renewable energy firm generators, all
requirements are the same as for fossil-fuelled generators,
except the requirement to generate 7,008 hours per year is
relaxed to 4,670 hours per year and must include March, April,
May and June (EGAT 2001). Based on an average of actual
payments to SPP generators from October 2001 to September
2002, firm SPP generators were paid 2.20 baht/kWh
comprising an energy payment of 1.37 baht/kWh and a capacity
payment of 479.7 baht/kW/month (FT subcommittee 2003,
page 62). Actual payments to SPP non-firm generators from
October 2001 to September 2002 averaged 1.77 baht/kWh.

Difficulties with the SPP program
While Th

accommodating the SPP program, a number of private power
producers have not been satisfied with interconnection

and's utilities are to be commended for

arrangements (Janchitfah 2005). Some generators argue that
interconnection charges and back-up power charges are either
discriminatory or are not reflective of actual costs. Generators
have complained that utilities force them to pay for
unnecessarily expensive upgrades to the utility distribution
network in order to interconnect, when they felt that less
expensive upgrades would suffice from a technical
perspective. At the same time, some SPP generators are
concerned that if they complain they may face reprisals from
the Thai utilities that are their sole market for power export.

There were also complaints that SPP licenses were granted
predominantly to large industrial power customers, but were

denied to many potential power producers (hospitals, shopping
malls, universities, rural cooperative and municipalities) (Ryder
1999). The lack of a permanent independent regulatory body
leaves many important decisions to the utilities and offers
little recourse in the event of disagreements.

On the other hand, EGAT had complaints that in some cases
the SPP program was abused by generators who took
advantage of favorable SPP tariffs but did not generate useful
steam as promised.

Citing tl city glut that followed the Asian Financial crisis
in 1998, EGAT stopped accepting applications for power
purchase from new CHP (renewables are still eligible). The “boom
andbust” cycle that this created is evident in the flood of SPP
contracts signed in 1998 and the relative dearth thereafter.
EGAT has subsequently started building new centralized power
plants (indicating that the capacity glut argument no longer
holds) but has not re-opened the program for fossil-fuelled
CHP (biomass CHP remains eligible). Since then, a few CHP
projects implemented by utility joint ventures are planned or
have come on line (such as the MEA/PTT/EGAT Suvarnabhumi
International Airport project - but the private sector has been
unable to compete. The Thai government should help utilities
and generators to resolve differences and develop a new SPP
program that encourages private sector participation in CHP.

Very Small Power Producer (VSPP) program

The Very Small Power Producer Program (VSPP) reduces the
cost and administrative burden for small scale renewable
energy generators to connect to the grid and export up to
1MW electricity to either the MEA or the PEA at 80% of the
retail cost of electricity.”’ As of April 2006, 94 generators are
supplying 13.4MW to the grid under the program.**

By the end of 2006 the Ministry of Energy is expected to
approve an upgrade to the regulations further streamlining

interconnection requirements and raising the export limit to
10MW per site. The new VSPP regulations wi low fossil
fuel CHP as VSPP generators (probably with sof at lower

tariffs for excess power).
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change "EGAT stopped"

to

"a Cabinet resolution allowed EGAT to stop"
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See 'EGAT's Power Development Pian, page 34

See Annex 2 for an explanation of EGAT's roles and responsit
See Annex 1 for an explanation of decentraiized energy
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Of which 447MW was sold to the grid, with the remainder providing electricity
directly fo factories. An explanation of the Small Power Producer program can
found in Annex 2

An explanation of the Very Small Power Producer program can be found in Annex 2
Tuifaqiiu nivundimdiliiheguumsnnsih Srmdilninzdes snhuaeuwnu
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Currently, the pricing principle states that tariffs should be sufficiently high that the
retun on invested capital (ROIC) should be 8.39%. Before 2005, the pricing principle
stated that the net income affer expense of EGAT should not be less than 25% of
the investment budget (self-financing ratio not less than 25%). Either way, the more
the system is fipped to expand, the higher the allowed tariffs
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See Annex 2 for an explanation of Thai ufiities roles and responsivilities
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Resource Consulfants Ltd. and &. C. S. (2005) "Post-

Pl

Impact Assessment: Thailand Promotion of Electrical Energy Efficiency Project (TPEEE)
Draft Report.” Prepared for: World Bank - GEF Coordination Team April 8

A 2005 GEF/World-Bank commissioned report provides updated figures for demand
reductions. Demand reduction from lights, refrigerators and air conditioning alone.
currently exceeds 1000MW. Marbek Resource Consultants Ltd. and G. C. S.

nal (2008). “Post ion Impact

Thailand Promotion of Electrical Energy Efficiency Project

(TPEEE). Draft Report.” Prepared for. World Bank - GEF Coordination Team. Apill 8
Gialeu “unminluvanensdl UiEmAn 9 Lidasmsasuluszuunisudasaini - A

FouuthhziTussunilinartsfiang aands: unssiissanian twdn “Hidullts S
avagilszifenn: 40 vesdinanwludondudies suizneunsiugn sy uaz

Yotar 30 wiuememdiad Twihusadeniu meanaowdeemsTiih ¢ o il

1 Tnessuunnsn@nsadulit - powfoumadedi 1308 wnziadnaelull 2658 191k

o e et huiferiuegiu nmundeuuuliung wazimnatii

Filuiul ' Suszuunsudalringandr dusaginded 4 fuuw

The authors observe that in many cases companies do not invest In CHP even if it is

profitable to do so. In their experience, “achievable” capacity is thus estimated af

40% of commercial potential for industrial faciliies and 30% for commercial buildings,
Similarly, "achievable” MW peak load reduction through CHP s estimated 1,303 MW
by year 2015, We note that “achievability” depends on the policy environment, and
on tariffs paid for the power - which are currently fairy unfovorable (see section 4
above).
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Feed in fariffs provide long-term guaranteed prices for renewable energy sold to the
grid, that provide the assurance needed by the investment community fo properly
commit to renewables in Thailand

Value Engineering describes a set of techniques used primarly in the industrial sector
fo assess the most efficient and therefore profitable way in which a specific industrial
process can be performed.
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Changing the way the world makes electricity, brochure, WADE

Electric Power in Asia and the Pacific 2001 - 2002, United Nations 2005

Fact sheet 4: Energy ond water, Taking Stock Series, South East of England
Development Agency. updated. Accessed National Statistics Oniine, Water and
Indlustry (www.statistics.gov.uk)

World Energy Investment Outlook 2003, Intemational Energy Agency 2003

Modeling carbon emission reductions in China, World Alliance of Decentralised
Energy. December 2004. T1l3ng) http://www localpower.org/documents_pub/
w_model_chinashort.pdf

vanednsdatridielitleulscmidaiuifmeamder datrieudatninedn
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“RENEWABLE" sheet in htfp: PPO.g bosite.xis

RO TRLTERT A,
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angltifdiszun S ALY 1 wneded

o . eppo.go.th/p bsite.xs
A number of different terms are sometimes sed fo descrioe decentralized energy
systems, including ‘embedded generation’ and “distriouted generation’. Embedded

generation and distributed generation refer fo systems where generators are

connected to the local disfribution grid. While such generators would also be part of
a decentralized energy system, other parfs of a DE system - such as stand-clone
generators or those distrlouting power within a private electricity network - might not
be connected to the national distribution grid.

Changing the way the world makes electricity, brochure, WADE

Electric Power in Asia and the Pacific 2001 - 2002, United Nations 2005

Fact sheet 4: Energy and water, Taking Stock Series, South East of England
Development Agency. updated. Accessed National Statistics Oniine, Water and
Indlustry (www.statistics. gov.uk)

World Energy Investment Outlook 2003, Intemational Energy Agency 2003

Modk liance of Decentralised

ing carbon emission reductions in China, World
Energy. December 2004. See:
http://www.localpower.org/documents_pub/w_model_chinashortpdf

Self-consumption refers to electricity consumed at the fa that hosts the SPP

generator. Most SPP generators are located of agro-industrial factories (ice mills,
sugar mills, efc.) and the electricity produced is used to power the electrical loads
inside the factory.

“RENEWABLE" sheet in http://www.eppo.go.th/power/data/data-website.xls

Thai Energy Planning and Policy Office. htp: . ePpPo.go.th/p
website-eng xis
Generators in the VSPP program can be larger than MW, but the maximum amount

of power they can export to the grid is TMW.

o . eppo.go.th/p bsite.xs
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GREENPEACE

www.greenpeace.or.th

Greenpeace’s clean energy
campaign is committed to halting
climate change caused by burning
oil, coal and gas. We champion

a clean energy future in which
the quality of life of all peoples

is improved through the
environmentally responsible and
socially just provision of heating,
light and transport.

We promote scientific and
technical innovations that advance
the goals of renewable energy,
clean fuel, and energy efficiency.

We investigate and expose the
corporate powers and
governments that stand in the
way of international action to halt
global warming and who

drive continued dependence

on dirty, dangerous sources of
energy, including nuclear power.




