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ABSTRACT

Geothermal systeres of Theiland is reviewed from the
viewpoints of geology, chemistry, heat source, exploration
well data, etc. Tetzsled discussion of heat source
evaluation and pesshility of apply of SAR image data
analyses to geothermal exploration are carried out. Based
on the character o geoibermal resources, strategy for
exploration and development, that focus on shallow
reservoir and praczizal ese are presented. For the future
development plan, use of near-surface 1o shallow heat
extraction is strong’y recommended.

1. INTRODUCTION

Geothermal resowrzss of Thailand is known as nomn-
volcanic origin bt mmzry hich temperature hot springs are
recoguized. Many resezrch works and exploration projects
were done and owlize of ceothermal system is defined.
However, geothemmal expicrstion and development in
Thailand is new ezive because high temperature
resources not fovnd sven dezp drillings.

In this paper, we review such works. Then original data of
heat source evaluzicn znd sructure analyses using JERS-
I SAR imagery for a 1ool of gecthermal exploration,
Finally, future deveispmernt sirategy will be proposed for
medium temperatoTe resouress and shallow heat extraction
fer air condition eie
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2. CHARACTERISTICS OF
GEOTHERMA FIELDS

More than 90 hot springs with scrface temperature range
of 40-100 °C  are scattered in whole Thailand
(Rzmingwong al.,, 2000) Hot spring waters
characterized by low dissolved mzterfals with quite similar
chemical features with exceptior of seashors area  (Table
1). Estimated temperature by chemical geo-thermometer
also not so high (<200°C).

et

Isotopic data of bot water indicete wat the origin is
meteoric. From such data, deep circvizizd system s
inferred. Generalized model w=zs presemizd by Sasada
(1982, unpublished; referred ty Chueviraj, 1988) as
shown in Fig. 1. Similar but more geopkysical model was
presenied by Hochstein and Caicwell (1955,

At present, heat source is considered grz-ntic rock with
high radiometric elements. Kzwada et . (1987) was
carred out  preliminary evaluzion of hez: from granitic -
rocks. More detaziled result of his hea: contribution is
described in chapter 4. ’

Now we have common idez thzi ze desp cizcuiating water
is come up along the fault. Reservoir mey confirmed by
simple channel like shape wiich zlicws low dissolved
solids (Takashima and Jarach, 1987). Acmal subsurface
temperatures were proved in soz: areas by &rilling (Table
2) but not maximum temperatizs sacovniared was 130°C
al bottem hole (»414m) oI FX-4
(Remingwong et al., 2000).
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Table 1 Representative chemical data of hot spring watés in Thailend (after Peangkeaw, 1999).
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‘Table 2 Summary of exploration drilling for geothe—a] resources in porbern TheZznd
(after Ramingwong et al., 2000; criginal drs from Preserdvi gai, 1997).
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Teble 3 Summenized daiz of radiometnc ¢lements and heat generation in northern Thailand.
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3. GEOTEERMAL MODEL OF SAN
KAMPHAENG AND FANG AREAS

Intensive study was done al Szn Kemphaeng end Fang
zreas, norihern Thailand. The deepest well for geothermal
exploration was drilled &t San Kezphaeng znd first
geothermal power plant of 300kW Hrary system was
construcied at Fang.

Combined with meny exploration dita models of both
areas presented (Fig2). More deziled underground
temperature distribulion was also shewm in Fig. 3. The
biphest temperature encountered was 120°C al the bottom
of GTE-6 (S00m) but pot in dzepest well GTE-7
(1000m). It is important that the higk t=mperature zone is
confined imited area zlong faulu

4. HEAT SOURCE EVALUATION

Most peoplie believe that the heat source is decay heat of U,

Th and K. We mezsured 69 grazitic rocks collected from 7
areas shown In Figd. Arpzlyses of the radiometric
elements were carried out by gammz-zy speclromelry on
1024 channel apzlyzer with 73mmx7Smm Nal{Tl)
scintillation detector.

The results of znelyses grouped into 7 azeas were listed in
Tzble 2. The cata of each area wes ot so dispersed es
shown in the fgures of standard devizzion. Figure 4 shows
the geology zod high beat fow with sampling
Joczlities. As shown in Table 2, two Eich heat generztion
unit (HGU) arses, Mae Chan - Mae Szrang (18.1HGU)
and Chiang Rei -Mee Chan {13.8HG}, were identified.
There are no direct relation with these high HGU arees
znd hot spring distribution. However, keat from graaitic

s rmo e

o

rocks is largely conuibule 1o the gesbermal sveiems in
Thallend.

Techenbruch and Szss (1977) znd Lazhenbruch (1970)
were introduced follewing two eguziiorns for beat and
tempsreture evaivation.

Q=A; - D+g (1)

£ (2)=(q - 277" * & (1-exp(-2/D))}/E —-(2)

- o Ay i J—
Ao Deel SeRETEITICL 0L DEET SUTlESE ITIL

I; Thickness of heat generating rock body
()
q: Heat flow from mzpte (EFU)
G (z) Subsurface temperzmre at a depth "2" (C)
¥ Constznt

Figure 5 is the relation of Q znd Agat different g
values and D=10km. Bzsed o heet generation deta
znd reported heazt flov deta (Thienprasert snd
Pekszskulwong, 1884), hzzt flow value from mentle
is estimated srowmd 0.8=U in northern Thailand.

Figure 6 shows roughir estimzted sub-surface
temperzture ¢istributicn ratterns ueing the shove
heet Flow date and eguetim (2).  Depth rezches to
200°C is zround Skm even if the beat fow is 2.6HFU.
Cbemical Geothermomeles that the fuid
emperziure reaches to 207°C at maximum. This means

shows
that weier circulate doen e 2oout 5 b
£ LINEAMENT ANALYSES

We are now studying Eneamest of some areas in Thailand
for acgve fault zpalyses znd neo-leclonic evojution. The
erezs study are Fang - Maz2 Chen, Phrae end Tak Main
source for lpeament zza'yses s JERS-1 SAR imeges.
Aerophologrzphs and LAWDSAT images zlso use for
znalyses.

The dexa for such swudy can apply 1o geothermal
explorztion because hot spfzes are closely related with
fauls. Figure 7 is the surmmerized map of Fang - Mae
Chan zrea with information of succession of movernent
znd origie of fracture sysiemms. Detalled anzlyses for use it
o geothermal exploration is not vet done but will become
good dela.

8. STRATERGY OF EXFILORATION AND
DEVELOPMENT

As meztioned zbove, geoikermal resources in Thailand is
geep circulation ongin and confined zlong the fault In
early sizge of development, some drillings were done fer
genting kigh temperature rezes 10 200°C which recorded
Ty chemice]l geothermometisr Such high temperature is

2 f
o s = 5 s Pt A e n e 3 T aesgy
coly reechable in depk 1o Jim. Accordingly, exploration



In exploration, application of some limiled methods is
coovgh., ex. geology, hot spring chemistry, resisitivity ete.
Thben make shallow bole for conform reservoir characters,
It's recommandable 1o meke meny plan 1o use hot waters.
If resouress wuch enough bimary power plant, think for
construction it If the resources is small, make heating
plant for egriculture use. Important point is actual use of
geothermel resource even if the resources is not Jarge.

7. POSSIBILITY OF SHALLOW HEAT
EXTRACTION SYSTEM

Very shallow (1-150m) heat extraction system is
now widelr used in Europe and US. It's very simple
and no nriske for search of resources. The size of
individual vse is very smeall but number of facility
is so0 larze MTMGTV total conwibution for
EnErgy save m.llzblacrer than electricity producton.
Another advantage is the simall budget for
research aad developmem.

In Theilzand, main use will be zir conditicning
(cooling). For such purpose, first step will know the
geologic (or s0il) characters and temperature. The
system for such study iz very simple and easy
Ficure 5 shows such srstem made at Akita
Universitt. We recommend to startiseme kind of
study 28 sdon as possible. ; ,‘
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