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NGHIEN Cuu NcudN DIA NHIET CHo PHAT T T6N
NANc LUONG SACH O VIET NAM

ooAN vAN ruvfN, DrNH vAN roAN, TRrNH uBr sAc

r. vd oAu

HiOn nay, c6c ngu6n nlng luong truydn thdng
nhu than d6, ddu m6 dang duo. c khai thac r,et dd
nhtmg nguy co thidu hut nang luong v6n ngiy cing
trdm trong. Hon nta, c6c ngudn nang lugng h6a
thach dang sfr dung cdn ph6t thii c6c loai khi giy 0
nhi6m 6 quy m0 ngdy cing rO.ng, gey hiQu ung nhd
kinh,lim nhigt d0 Tr6i Ddt tang l6n ddn ddn hdng
loat nguy co de doa su sOng tr€n Tr6i Ddt. Vi vey,
viOc tim ki€m c6c ngudn ndng luctng sach, thAn thiQn
vdi mOi fuong dang tr6 thanh nhiOm vg cdp ttridt vd
duoc quan tam d{c biCt trOn todn the gi6i. MOt trong
nhtng n6 luc tich cUc cria c0ng d6ng qudc tdnhim
khdc phuc vdn dd bidn ddi khi hau li didu l€ cfra

Nghi dinh thu Kyoto dd duo. c 34 nudc trong d6 c6
Viot Nam k!'kdt th6ng 5-2005.

Nang luong dia nhi€t cing vdi m6t s0 ngudn
nang luong kh6c nhu biogas, Mat Trdi, gi6, s6ng
bitln duo. c quan tAm ph6t hidn trong nhidu th{p kf
qua vd duoc coi li nhfrng ngudn ning luong it gAy

0 nhi€m, c6 khri ning t6i tao. Ngudn nlng lugng dia
nhiQt c6 uu vi€t hon c6c ngudn khac ld khi nang t6i
tao, c6 thd sfr.dung linh hoat (dd ph6t diOn hay srl
dgng trqg tidp), nrdi tho thidt bi ddi vd 6nh huong
moi truong it nhdt. Cong sudt khai th6c s& dung dia
nhiet trcn the gidi (thdng kO nim 2000) cho ph6t
dipn ld 8.402 MWe (6 gdn 30 nu6c) vd truc tidp ld
15.145 MWt (& trOn 60 nuoc) ul.

CAc co quan vd td chrlc Qudc td (Chuong trinh
mOi trudng LHQ UNEP, HOi Nang luong Dia nhiOt

Queic td IRGE,...) vi c6c nudc cong nghiQp ph6t tridn
ra't khuydn khich vi san sdng h6 tro cho ph6t tridn
ngudn nang luong dia nhiet theo co chdph6t tridn
sph (CDM - Clean Development Mechanism).

d Vigt Nam, mdc di c6c ngudn ndng lugng kh6
ddi dio (than d6, thriy diOn, ddu kh| nhung tinh
tr4ng thidu hut nlng lugng vdn hdt sfc trdm trong

vd ld mOt trong nhting th6ch thfic lon cho su nghiOp

c6ng nghiOp h6a vi ph6t tridn b€n vtng kinh tdxd
hOi. Theo nhtng kdt qui didu tra hiQn c6, v6i hdng
tram didm l0 nu6c n6ng tr€n todn l6nh thd, nu6c ta
c6 tidm ndng dia nhiet kha phong phri. Didu ki€n tu
nhiOn, khi hflu, tf,p qu6n sin xua't vi ddi song c6
nhtng nhu cdu sit dung ngudn nang luong ndy. Tuy
nhiOn, viOc ddu tu cho nghiOn cuu dd khai th6c srl

dung ndng luong t6i tao n6i chung vd cho dia nhiOt
n6i riOng chua duoc ch(r trong. M6t kh6c, do ngu6n
ndngluctng ndyphdn bo dudi ldng dt't, viOc khai ttr6c
sfi dung ddi h6i phii c6 c6c nghiOn cuu danh gi6
bing nhtng quy hinh c0ng nghQ thich hgp, phfrc t4p

hon vi0c khai th6c srl dung biogas, gi6, Met Trdi
n€n viQc d6nh gi6 tidm ndng, tridn khai thrl nghiOm
ngu6n ndng lugng dia nhict cdn it duo. c phd bidn.

Bdi b6o ndy gidi thiOu t6m t6t m0t s0 nguyOn

f6c chfr ydu cria dia nhi€t fmg dung, quy trinh tham
dd d6nh gi6 ngudn dia nhi6t vi mor sd kdt qui nghi€n
cfru ddng nhi€t dd danh gi6 ti€m ndng ngudn dia nhiet
& vtng tr0ng Song Hdng vd Trung BO. Tren co s6
phan tich c6c kdt qui nghiOn cfru, c6c t6c gi6 dua
ra c6c nh{n dinh ban ddu vd d4c didm bdn dia nhiOt

& eOng nam vr)ng trflng Hd NOi vd dd xudt c6c nghiOn

cuu tidp theo nhim ph6t tridn ngu6n nang luong
dia nhiot.

rr. MQr vel r.ler G sAN cHArNcudN
NTilET TRAI DAT

C6c kdt qui nghiOn crlu di xic dinh duo. c su
phan bd nhiQt trong Tr6i Ddt : 6 nh8n trong nhiOt
dQ d4t td 4.200 "C, nh0n ngodi (b6n kinh 3470 km)
- 2.760 'C, phdn dudi Manti (d0 s8u 80 km dudi dai
duong, 200 km dudi luc dia) - 930 'C, & d6y v6 Tr6i
Ddt - 300 "C (hinh,1). Ngudn gdc nhiOt duoc tao ra
bdi su hinh thdnh ban ddu cfia Tr6i Ddt vd mOt phAn
do qu6 ffinh phan rd c6c nguyOn td ph6ng x4. Trong
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Trii D{t di6n ra que fiinh ddn nhi6t tt ldng ddt tcn
b6 mAt vdi toc do chAm khoing vdi cm/nam [1].
R6 rdng Tr6i Ddt chfa mOt ngudn nang luong dia
nhi€t khdng ld v6i tting ddng nhiOt du-o. c ddnh gi6

ldt 42 x l0t2 W.

Phsn bd nhict trong v6 Tr6i Ddt du-o. c ddc trung
b&i tham sd gradient nhict chi thi mric tang nhict do
theochidu sAu. C6ckdtquinghiOn cfu d6nh gie dud. c

gi6 tri gradient nhict trung binh lA 2,5 - 3 "C/100m.
Tuy nhiOn, gi6 tri niy thay ddi phu thu6c vdo dac

didm ca'u tao dia chdt va hoat dong kidn tqo:6 nhidu
vr)ng trfing gi6 tri ndy cdn nh6 hon I'C/100m, trong
khi d6 nhi6u noi kh6c gradient nhiOt cao hon hdng
chuc ldn gi6 tri binh thudng.

MOt tham sO quan trong kh6c chi thi luong nhiOt

th6at ra tt ldng ddt duoc goi ld ddng nhi€t. Gi6 tri
dong nhi€t truhg binh 65 mwim2 rr€n luc dia vd dat

101 mWm' I du6i dai duong [1]. Cnng nhu tham
s6 gradient nhiOt, & nhidu ca'u ffic dia chdt - kie'n tao

c6 dac trung ddng nhiOt cao hon nhidu ldn gi6 tri
trung binh n6u tr€n du-o. c goi ld virng di thtong ddng
nhi€t. A quy mO hanh tinh, c6c ving di thuong ddng
nhiOt didn hinh ld : 1) Di thuong dia nhiot vdnh dai
Th6i Binh Duong liOn quan dOn hoat dong h0t chim
(subduction) cfra mring Th6i Binh Duong xudng
dudi ming A - Au ; 2) Song nti Dai TAy Duong
liOn quan dOn t6ch giin d6y dai duong ldm trdi
magma n6ng chdy ; 3) DOng Phi vd tAy nam M! ld
c6c ddi rift,...
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Hinh I . PhAn bd nhiet d0 vd cdu tric Tr6i Ddt I t ]

III. NHLNG vA.T oE cO BAN CUADIANHIET
TNG DUNG

Trong dia nhiOt rlng dung hiOn nay c6 hai ddi
tuong duo. c quan nm khai th6c phuc vu cho ph6t
tridn nang luong ld : l ) C6c ngudn nhiOt dO cao cho
ph6t di€n vd sri dung truc tidp ngudn nu6c n6ng ;

2) Ngudn nhict d0 thdp cho mot sd nhu cdu sil dung
truc tidp dd didu hda nhiet do.

C6c ngu6n nhiOt d0 cao dOn nay mdi chi khai
th6c duoc 6 nhitng noi c6 tidn dd thuan loi, khi
ngudn nhiQt l0 ra tr0n mat ddt hay ph&n bo 6 do sau

khOng lon duo. c goi ld db sdu c6 gid tri kinh ft'(Eco-
nomic depth). D6 le dO sAu md c6c k! thuAt thOng
dung vd vein ddu tu cho khai th6c sr? dung dem lai
hi6u qui cho ndn kinh td hi6n nay. C6c kdt quri nghiOn
cfu vd khai th6c ngudn dia nhiOt trcn thO gi6i trong
nhidu thAp kf qua cho thdy, ngudn dia nhiOt khai
th6c duoc chi phAn bd trong pham vi nhfing cdu
trtc dia chdt - kidn t4o nhdt dinh theo mot cd chd x6c
dinh duoc goild hA dia nhi€t (Geothermal System).
H0 niy phan bd trong v6 Tr6i Ddt bao g6m 3 ye'u

td chinh : l) Ngu6n r/ridr (Resource),2) B6n nhiAt
(Reservoir), 3) Dung dich (f1uid). Co che' hoat dOng

h0 dia nhiCt duoc mO tii nhu sau (hinh 2) : nulc
ngu0i tr) tr€n mlt ddt (nudc khi tuong) hay nudc
ngdm do t6c dOng trong luc drro. c d6n theo c6c dirt
gdy xu6ng t6i ngudn nhiOt do cao (> 200 "C) bi dun
s6i gAy nOn 6p luc vd bdc hoi lai duo. c truydn l€n
theo mOt duong d&n kh6c. Trong trmg didu kiOn cu
thd, nudc n6ng duo. c d6n l6n vi luu trfi trong mOt cdu
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Hinh 2. M0 hinh cdu truc hc dia nhiOt [12]

truc (duo. c goi li b6n hay b5y nhiet) 6 gAn mat ddt
hay trdi IOn mdt dait tao thdnh su(ii hay cic didm lO

nudc n6ng. Ngu6n nhiet trong v6 Tr6i Ddt chfr ydu
liOn quan d€n hoat dOng magma (nrii lira hay khdi
xAm nhap) phen bd & do sau 8 - 10 km. Nudc rudn
hodn trong h6 dia nhiOt trdi qua c6c hoar dong l!'h6a
trong long ddt thuong chria c6c chdt khi (COz, 9O,...).

Khi ngudn nhiet kh6ng c6 qu6 rrinh ddi luu nudc
tu nhiOn duoc goi ld ngu6n &i n6ng khO (Hot dry
rock - HDR).

Deii tuong du-o. c quan tam nhdt cho khai th6c srl
dung ngudn nhiOt d0 cao chinh ld bdn dia nhiet cfra
h0 dia nhiet n6i trOn. HiQn nay, theo da sd van liOu
ngu6n dia nhiet dudc ph4n ra ba loai dua trln nhiet
th€'(Enthalpy - dcrn vi ti lc nhiet d0 cira ngudn nhi6t)

[3] : l) Ngu6n nhict the thdp : nhiot d0 trong bdn < 100

'C, 2) Ngudn nhict thd trung binh : nhier d0 100 -
200"C,3) Ngudn nhiOt thd cao : nhi€t do hon 200 "C.
Dua vio ddc trung chdt l6ng d5n vd co chd truydn
nhiet, bdn dia nhi6t duoc chia thdnh hai loai : I ) B6n
(h€) nhi€t d1ng(Dynamic System) li noi c6 qu6 trinh
li6n tuc nap nu6c n6ng vdo bdn vd ddng thdi lai xri
ra ving nguoi hon. hai bdn ndy c6 cd dec trtmg
nhiOt do cao (> 150 oC) vd nhi6t do thdp (< 150 "C),
2) Bdn nhiOt tinh (Static System) khong c6 qu6 rrinh
nap nrr6c n6ng, chi c6 su thu nhiOt tt ngudn sAu theo
co che ffuydn nhiot. Bdn nhi€t tinh chi c6 nhicr do
thdp thuong phan bd trong cdc bd trdm tich, it khi
ndng cho khai th6c ph6t di6n cOng nghi€p.

Tuong tu nhu viOc nghiOn cfu tham dd vd khai
thhc cic ngudn tdi nguyOn khoing sin kh6c, n6i
dung chinh trong nghiOn criu vd khai th6c dia nhiOt
cho ph6t tridn diOn nang (thuong goi ld chuong
trinh khai th6c dia nhiet) phii thuc hiOn tudn tu qua
5 giai doan (cdn goi ld budc hay pha) ld: I ) Nghi€n
ctlu so bd (Reconaisance) dd denh gi6, ph6t hien c6c
bidu hicn dia nhiet dua rr€n c6c kdt quii khdo sit dia
chdt vd dia h6a : 2) Ti6n ktui thi (Pre-feasibiliry) ld
d6nh gi6 tidm ndng, x6c dinh tham sd cdu trirc b6n
dia nhiOt bdng c6c nghiOn c(ru khio s6t dia vAt l!'
vd khoan , 3) Khd rlri (feasibility) vdi nhiOm vu
chinh ld khoan thim dd toi bdn nhict, xac dinh nhiet
d0 cria bdn, d6nh gi6 cic didu kicn co s6 ha tAng
cho xAy dung nhi mhy :4) Phdt tridn ving hoi nhi€t
(Steam field development) gdm cdc vi€c thidt kdban
ddu, khoan khai th6c m& r6ng, luAn ch(mg kinh td-
ky thuet, tim ngudn vdn vd c6c thii tuc xay dq,g ;

5) Xay dl.org nhd nuly sdn xudt di€n.

quydt dinh cho rridn khai mdi budc rron day doi
h6i phii xem x6t rdt nghiem ttc bdi chi phi ddu tu
m6i budc tang theo cdp sO nhAn vd c6c bu6c nghiOn
cfru so b0 chira d0 rrji ro rdt lon. Theo kinh nghi€m
th€ gidi, chi phi thu. c hiOn giai doan tidn khri rhi cho
mot cong trinh dien dia nhiet 100 MW li I trieu
dOla M!, trong khi d6 cho giai doan khe rhi chi phi
t6i l0 triOu dOla M!.

Dd c6 co s& cho quye't dinh nghiOn cuu khri thi
cdn x6c dinh chinh xhc cic ydu td cfra h0 dia nhi6t,
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cu thd cdn giii quydt c6c nhi0m vu [] : 1) X6c dinh
vtng di thudng dia nhi0t, 2) Dinh gi6 quy m0 vd
loai hinh ngudn dia nhict, 3) X6c dinh phan b0 c&'u

tr(rc vd tham s0 nhiet d0 bdn dia nhiet, 4) C6c dfi
liOu vd didu kiOn tu nhiOn, kinh te, xd hQi vd mOi
truong & ving phAn bd ngudn dia nhigt,...

C6c nh6m phuong ph6p dugc srl dung cho gi6i
quydt nhiem vu tr€n d6y bao gdm : l) Nghi0n crlu
dia chdt vi dia chdt thfry van, 2)Diah6a,3) Dia vat
l!', 4) Khoan thdm dd. Dd giii quydt c6c nhiOm vu
trOn nh6m phuong ph6p dia vff l! c6 vai trd chri dao
vi luachon quy trinh cOng nghO thich hqp c6 !'nghia
quan trong tudng tV nhu cong t6c do dia chdn, dia
vat lf 16 khoan trong tham dd khai thec ddu khi.

NhiQtdothdp du6ri mit da't cho khi nang sfr dung
tnrc tidp & hdu hdtcac ving l6nh thd. CAc tAng ddt vd
nu6c ngdm,c6c hd nudc vd sOng c6 nhiOt dQ dn dinh
t} 5-10 'C ddn 20-30 "C tiy theo diOu kiOn dia chdt
- dia l! timg virng. C6 thd s& dung su chOnh lOch

nhiet do ddt va khong khi dd thuc hion didu hda
khong khi (su&i dm vd mia dong, lim m6t vd mta
hd) thay thO mOt phdn ndng luong di0n, dem lai loi
ich d6ng kd vd kinh td vi bio v0 mOi truong.

IV. MQr sd Idr euA NGHrA\r ctru
DIANHIET O VIET NAI\4

1. Cdc nguAh nudc khodng n6ng - diliu hi€u nguAb
dia nhiQt

Tr) ddu thdkj XX,c6cnhd dia cha't Ph6p dd c0ng
bei kdt quri khio s6t mot s0 didm nudc n6ng ldnh ttrd
Viet Nam vd D0ng Duong.Tr) sau giii ph6ng midn
Btc 1954, dac biQt tt sau khi ddt nu6c thdng nhdt
1975, cing v1i cic nghiOn cfru dia ch6't vi kho6ng
sin, nu6c kho6ng n6ng dd duo.c didu tra (ci didm
16 vi trong 16 khoan) vi nghiOn crlu chi tidt hon vC

nhict d0, rhdnh phAn h6a hoc. Den nay de phat hicn
gdn 300 didm l0 tr€n ldnh thd Viet Nam vd ph&n loai
theo thanh phAn h6a hoc vi nhiQt dQ [5], nong d6 :

nu6c dm (30-40 "C) c6 131 didm (51,78 Vo),nu6c
n6ng vrla (41-60 "C) - 77 di€m (30,43Vo), nudc rA't

n6ng (61-100 'C) - 41 didm (16,21 Vo), nubc qutt
n6ng (> 100'C) - 4 didm (5,58 Vo). Su xudt l0 nudc
n6ng rOng rdi 6 nhidu noi chfmg t6 ngudn dia nhiOt
tr€n ldnh thd nudc ta rdt phong phfi.

2. Cdc k€t qui nghi€n cfiu dla nhipt

a) Dla chdt - clia chdt thly ydn : rron co s6

thuc hiOn dd 6n didu tra, t6ng hqp c6c didm 16 nudc
n6ng, c6c nhi dia cha't cfia Cuc Dia chdt vd Khoang
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sin Viet Nam dd phan chia lanh thd thdnh 6 virng
dia nhiQt tuong rlng v1i cic ving dia chdt-kidn tao :

Tey B6c, DOng Bic, d6ng bing B6c Bo, Bic Trung
B0, Nam Trung Bo, Nam BO vd dua ra co s6 khai
th6c sfi dung.

b) Dia h6a: dga tr0n kdt qui phdn tich h6a m6u
nudc, s& dung phuong ph6p dia nhiet kdh6a hoc,
kh6o s6t dia chdt hlng loat didm lQ nudc n6ng nhi€t
d0 cao, c6c t6c gi6 [4] da c6 nhtng d6nh gi6 vC thanh
phdn h6a hoc, dflc didm dia ch6/t, dq b6o nhiOt d0
ngudn nhi0t cfra 5 didm l0 nu6c n6ng & midn Trung:
M0 Drlc, HOi Ven, Tu B0ng, Dinh Thanh, Nghia
Thing. Cic tAc gi6 cho bidt, dac didm nudc n6ng &
day gidng nhu & Nevada, ndi dang khai th6c nang
luong rdt lon cho phet dien & My, ddng thdi beng
phuong ph6p dia nhiet kC h6a hoc dd d6nh gi6 duoc
nhigt do ngudn nhiOt & gAn tOO dia didm c6 nhiOt
d0 tU 130 dOn 200 'C c6 tidm nang dd khai th6c cho
ph6t dign vdi tdng cong sudt du b6o 400-500 MWe.

MOt sd chuyOn gia dia nhict M!, Newzeland,
Nhet dA tdi xem x6t citc didm lo nudc n6ng nhiOt
dO cao & ViQt Nam nhung chi c6 mOt cong b0 duy
nhdt I7l coi thOng tin vd dia nhiQt & Vi0t Nam cdn
rdt so sdi. Dd c6 dfl liQu khi thi khai th6c dia nhiOt
cho ph6t diOn cdn c6c giai doan thdm dd, kd ci chuydn
giao cOng nghQ vd ddo tao. C0ng t6c tham dd phii
tidn hdnh qua hai bu6c khoan vi do gradient nhiOt
dd x6c dinh c6c tham sd vd cOng sudt cira b6n nhiet.

c) Dia nhi6t 6 vitng tlng Hit Ndi : nghiOn crlu
dia nhidt phuc vu tham dd ddu khi duo. c tridn khai
sdm nhdt & cicb€ trdm tich trong d6 c6 bd Song
Hdng v6i phAn ddt lidn ld ving triing Hd NOi. Tai
dAy v6i su tham gia cria chuyOn gia Li€n XO cf, dd

tien hdnh do nhiet dQ, dO ddn nhict cfra dd trong
c6c 16 khoan thdm dd t6i d0 s&u trOn 1.000 m ldn
ddu tiOn x6c dinh tham sd dia nhiot. d phdn dong
nam cfra vtrng trflng d4c trrmg b&i chd dO dia nhiOt

cao : gradient nhiQt dat 28-41 ml(m, nhiet d0 dat
tdi 135-180'c & do sau 2,5-4 km [5,2]. s] dung
phuong ph6p dia nhiQt k0 h6a hoc (Na - K) dd d6nh
gi6 duo. c nhiet d0 bdn dia nhiet & dey d?t 140 'C.

Tir n6m 1990, ViQn Dia chdt - Vion Khoa hoc
vi C0ng nghO Vi€t Nam hqtp tAc vti Vi€n Dia chdt
vi Dia vQt l! - Vien Han [^1m Khoa hoc Nga vi Dai
hoc Tdng hgp Texas - M! tridn khai trOn diOn rong
hon nhd sfr dung c6c gidng khoan ddu khi cing vdi
c6c gidng khoan dia chdt thriy vd.n [6, l4]. Kdt qui
do nhiOt d0, do do d6n nhiQt c6c m6u d6 trong gdn

50 16 khoan thdm dd ddu khi vd dia cha't thriv van.



c6c nghiOn ciru ndy dd x6c dinh duoc su ph0n bd gi6
tri gradient nhi€t, l4p so d6 phAn bei ddng nhiOt trOn
phdn lon diOn tich ddng bing s6ng Hdng (hinh 3).
Ket qui ndy ldn ddu tiOn cho khi ning du b6o ving
phan bd di thuong ddng nhiOt dat tdi tOO mWm2
(gi6tri ddngnhi€t rrungbinh trcn luc dia 65 mWm2)
chidm diOn tich khd lon vd c6 xu thd ph6t tridn vd
phia dOng nam (vinh Bic Bg) vi phia tAy b6c ctng
v6i phuong dftt g6y Song H6ng.

d) Ddng nhi6t 6 Trung 86 vd Tdy Nguyln :

ViOn Dia cha/t - Vien Khoa hoc vi COng nghO ViOt
Nam ciing de ti0'n hdnh do tham s(i dia nhiOt : nhiOt
d0, d0 d5n nhi€t trong mot loat 16 khoan quan tric
dia chdt thfry van & Trung B0 vd TAy Nguyen [l l].
Q thd ld khu vuc huyOn Gio Linh - euang Trj, phia
dOng thdnh phd Huc, phia dOng Quing Ngii, Nha
Trang, Kon Tum, Pleyku, Ban M€ Thu1t (hinh 4).
C6c kdt qui x6c dinh gradient vd ddng nhiOr &Trung
B0 vd TAy NguyOn ghi rrong bdng I . d Oay aa ghi
nhAn duoc cicdiadidm c6 di thucrng dianhi€tcao,
d6 ld : c6c 16 khoan HU7, HU8 6 Hud: 106 - 143
mWm2 ; c6c l5 khoan QN3, QN31 & Quing Ng6i :

90 - 120 mWm2; 16 khoan NT3O & Nha Trane : 70
mWm2 ; L,6 khoan KT6l vd CHb & gdn Kon ium :

86 - 108 mWm2 (bing l).

Ngodi ra, kdt qui quan trdc nhi€t d0 6 c6c tram
khi tuong vd trong c6c 16 khoan nOng cdn x6c dinh
duo.c nhiOt b(rc x4 chi inh huong tdi d0 sAu khOng
vuot qu6 15 m. O dudi do sau niy ntriet ao cni ta
25 -26 oC, d4c bi€t ld c6c tdng nu6c ngdm c6 nhiOt
dg thdp li tham sci quan trgng cho vicc khai thac
st dung ngudn nhi€t dQ thdp tl4l.

3, Cdcphuongphdp dla vSt g
Du. a vdo kdt qui nghiOn cr?u dia nhi0t nOu tr0n

vd c6c tham sd vd c{u tr0c s&u tir c6c tdi liOu fione
h1c, dia ch0h, khoan sAu dd xAy dung m0 hinh phai
b0 nhict d0 trong v6 Tr6i Da't vd thach quydn cho
mOt tuyOn cit qua ving trfing Ha NOi tlO]. Ke't qui
dd ldm s6ng t6 co chdtao ra di thuong ddng nhiOt
& ving trfing Hd NOi b6i su neng lOn ciia Manti
thugng ldm m6ng v6 Trei Ddt I ddy chi cdn
khoing 26km so vdi 30 km 6 hai ria r6y nam vi
dOng b6c.
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Hinh 3. So dd phan bd ddng nhi€t vtng tr0ng Hi NQi t6l
Ch0 gi6i : 1. [5 khoan dia chdt rhfiy van vd gi6 tri ddng nhiet (mWmt), 2. L,6 khoan ddu khi vd gi6 tri
ddng nhiot (mWm2 ), 3. D{rt gdy kidn tao, 4. Ding tri Jdng ntriet, s. oing trf ddng nhior >roo mil,iri
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Hinh 4. So dd phan bd dia didm nghicn c(ru dia
nhiot o Trung @ vA TAy Nguycn I l]

(vi tri 16 khoan dia che/t thiry vdn vd k9 hicu)

PhAn tich kdt qul do sAu tr) tellur trOn 2 nydn cet
qua ving ffing Hd Noi cho thdy mOt sd dac didm ca'u

tr0c vd tinh chA't d5n diOn phrin 6nh ngu6n dia nhi€t.
d hai ben ria ddi dut g6y Song Hdng dd ph6t hion c6c

di thuong cuc b0 c6 do ddn dicn cao phan bd 6 dO

s8u 8 - 12 km duo.c l! giii b&i cilc c{t tr(rc magma

nhi6m nudc c6 nhi€t d0 vd d0 kho6ng h6a cao [12].

Mot sd kcl qui 6p dung c6c phuong ph6p dia vlt
l! : dicn tr6, IP, dia nhiOt n0ng, dia chAn cho th0ng

tin vd cdu tric c6c ngudn nudc kho6ng n6ng trong
d6 gdc I do sau ftcn 100 m gi0p cho khoan khai
th6c ngu6n nu6c kho6ng n6ng 6 Hung Hn $h6i
Binh), Thanh Thiry (Phir Tho), Kim Boi (Hda Binh),
Uva (Di€n Bicn), Quing trru (Quing Binh),... [13].

4. Cic nghi€n ci,u tdn ki€h tqo vi inh vi6n thim

Qua k:hio sit, do vC Tan kidn tao, phln tich 6nh

vi6n th6m cho thdy mdi quan hO ch6t ch6 gifa c6c didm
l0 nudc kho6ng n6ng vdi ca*u tr0c kiOn tao - TOn kiOn

t4o dgc c6c dut gf,y Rdo NXy, Da Ift0ng - Hud [8, 9].

v. LUAN GrAr cAc dr quA NGFIIH\I cUu

Ddn nay ving triing He Noi ld noi c6 mrlc d0

nghiOn ctu dia nhi0t tdt hon nhd c6c 16 khoan khio
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sit ddu khi vd dia chdt ttriiy vin. C6c nghiOn crlu dia
nhigt va dfa v0t l!' cho nhfrng thong tin so b0 kh6

rd n6t vC mOt hQ dia nhiot & dong nam cfia ving
tr0ng : gi6 tri gradient nhict dattli 4l mK/m, nhiOt

do 135 - 140 "C & do sau 2,5 - 3,0 km, diQn tich phdn

bd ddng nhiet 100 mW/m2 c6 thd coi nhu c6c tham
so cfra bdn nhi6t ndy. So s6nh vdi m0 hinh hQ dia
nhiet (hinh 2) phdn dong nam ving tr0ng He Noi
phin 6nh 16 n6t c6c tham sdcfra h0dia nhiQt nhu sau :

ving phAn bd di thuong ddng nhiOt cao & day nam
giftacic drrt g6y Song Hdng vd dftt gey Song Chiy
tuong fmg vdi vi tri cic didm D, E ciia mO hinh.
Dudng d6n nudc n6ng tr) sAu lOn bd mdt (didm C,

D cria m0 hinh) c6 khi nang liOn quan ddn drit gf,y

Song Chiy. DO sAu 16 khoan ddu kAi tdi 2 km c6

nhipt dO 135 "C c6 16 gdn dat toi ving dd ch(ta nudc
(Permeable Rock), 6 Cay ta c6c thanh tao Paleozoi
- Mesozoi bi dlp vd manh b&i ho4t dOng cria ddi
drlt gdy Song Hdng. C6c ca'u tr(rc ddn dicn & do sau

8 - 12 km theo tdi liQu tt tellur phin 6nh cdc ngudn
nhiQt magma (didm F, G - convecting magma) cria
m0 hinh. C6c d[ liQu ndy li thOng tin d6ng tin cAy

vd su tdn tpi mQt bdn dia nhiOt & dAy.

Cin cfi vdo chi ti€u phAn loai thi bdn nhict dong
nam ffing He Noi c6 nhiet the @lthalpy) trung binh
(r < 200 'C) vd thuoc loai bdn nhiet dong vi nudc
n6ng cira bdn duo.c n?p tri ngu6n sAu 8 - 12 km
nhtrng lu0n bi xi vio tdng nudc ngdm trong Neogen

vd D0 t(r dd duo. c khai th6c E t6 ktroan Tidn Hii dd
sin xudt nudc kho6ng Vital vd cdn ph6t hi€n duo. c

trong nhidu 16 khoan dia chdt thiiy van.

C6c tham sd dia nhiOt & virng trfing Hd NOi c6

nhitng dac tnmg chd d0 dia nhiet cira virng bidn
DOng ViOt Nam vd c6c ving ho4t d0ng rift [2].

U€n kdtxuthdk6oddi vd phia tAy b6c vtng ph0n

bd di thudng ddng nhiOt cao 100 mWm2 vdi cilc
didm xudt l0 nudc n6ng (> 40'C) & Ba Vi - Hi Tay
vd Thanh Thriy - Phri Tho c6 co s& du do6n bdn
nhiOt & dOng nam triing Hd NOi cdn ph6t tridn vd
phia tly bic theo phuong cria dirt gdy SOng H6ng,
chfing t6 kich thu6c b6n nhiet cdn c6 khi nang m&
r0ng rangoii pham.vi dd nghiOn cfu. Ving di thuong
& dong nam tr0ng He Noi c6 dri didu kien dd tidn
hdnh budc nghiOn ctu tidn kha thi tiOp theo cho

tridn khai chuong trinh khai th6c dia nhiOt.

C6c kdt qui nghi€n cfru dia nhi0t & Trung B0 vd

TAy NguyOn chi ld nhirng thOng tin so b6, chua dri
cdn cf dd xic dfnh tham sCf v€ bdn dia nhiQt. Didm
d6ng luu ! ld mot sef vi tri c6 gi6 hi gradient vd



Bdng l. K€t qui xic dinh gradient va gid tr! ddng nhiQt I rrung BQ vn riy Nguy€n [6]
K! hicu
16 khoan

Dr3
TPl
HU8
HU7

QN2

QN3
QNl3
QN31
QN23
NTIT

NT3O

KT6I
cHb
CHpt
Civ

Kinh d0 VY dQ
Dia D0 s4u Gradient Ddne nhi6t(tinht (m) (ml(m) (mwm'?i

107"06'24"
107'10'59"
107"40'22"
107"38'36"
108"47'39"

108'55'42"
109'53'08"
108'50'25"
108"49't2"
109003'00"

108'11'28"
107'50'33"
107"52'42"
108"12'52"
108'15'00"

16"55'19"
l6'45',49"
16"29'36"
l6'33'48"
15"12'25"

15"t4'12"
15"10'51"
15" 10'51"
15"09',23"
1216'21"

120l3'3t)"
14013'00"
14"06'42"
l3'35'34"
12"46'37"

Quing Tri
Quing Tri
Huc
Hud
Quing Ngdi

Quing Ngdi

Quang Ngdi

Quing Ngdi .,

Quing Ngdi
Nha Trang

Nha Trang
Kontum
Kontum
Pleyku
Daklak

32
48

106

143
27

120
z1

90
26
40

70
108

86

50
33

l8
86
62
82
15

57
ll
56
t4
24

35

72
57
25

22

65

50
80

280
100

95

65

40
40
40

45
60

120
180

r70

ddng nhiOt cao ph6n bei & gdn chc c{u trfrc kidn tao
c6 chddo hoat dOng tich cuc, c6 nhfrng dh/u hiOu vd
tidn dd dia chdt tdn rai bdn dia nhiet @6ng t). Di
thuong ddng nhiQt 6 vi tri HU7 vi HU8 (Huc)
cing c6c didm IO ilrlc r{t n6ng nhi€t d0 caoTAn
[.em, tang Eo, ldng Ruou, Dak R0ng (Quing Tri),
Thanh TAn, Duong Hda (Thira Thi0n - Hue) ddu
phen b0 trong ddi kidn tao Dak R0ng - Hug Cac Ai
thuong KT61, CHb 6 gdn Kon Tum cr)rng cdc didm
l0 nudc n6ng Ea Ri€ng, Phir Sen, Son Thdnh (phir
YOn) nim trong ddi dirt gdy S0ng Ba. C6c cdu truc
dia chdt - kidn tao liOn quan ddn da'u hiOu dia nhiOt
(nudc xu6't lo rdt n6ng, gi6 fi ddng nhiet cao) ld
nhfing tidn dd thuan lqi dd tidn hdnh kh6o s6t bdn
dia nhiOt vd c6 !' nghia quan trong cho viOc dinh
huong nghi0n cuu dia nhi€t tidp theo.

rfr luAN vA rrEN NcHr

1. Vdi hdng trdm didm 16 ldnh
thd chung t6 nu6c ta c6 ngudn phi,
dAy ld ngudn tdi nguy€n qu!. Tuy nhi€n, c6c ngudn
dia nhi€t ndy mdi chi duoc khai th6c phuc vu c6c
nhu cdu sfi dung truc tidp don gidn : d6ng chai ldm
nudc uong, tdm n6ng, chta benh,... Vdn dd khai
th6c ngu6n dia nhi0t cho ph6t hidn nang lugrng -
ngudn ndng luong sach, t6i tao sd c6 ! nghia cao
vd kinh td vi bio v0 mOi trudng nhung chua duo. c
nghi€n crlru hO thOng vd co bin.

2. Cick€t qui nghiOn crlu dia nhict c6n rdt it,
so sdi nOn chua d6nh gi6 duo.c tidm n4ng vd co s&
cho luan cr1 kinh td - ky thuar 6 giai doan tidn kh6
thi dd khai th6c ngudn dia nhiOt cho ph6t tridn ndng
luong. Kdt qui nghi€n cuu 6 Viet Nam hiOn nay, dga
trOn c6c didu kiQn sin c6 mOt sd it 16 khoan ddu khi
vd dia ch{t thriy v6n, mdi chi x6c dinh duo. c th0ng
tin so b0 v€ mOt bdn/hg dia nhiOr 6 dOng nam ving
trfing Hi Noi : ddng nhiOt > tOO mWm2, nhiet d0
140 'C, d0 s4u 2,5 - 3,0 km. Ca'u firic bdn dia nhiOt
ndy c6 mfii quan hO char ch6 vdi ydu tef dia ch{t -
kiOn tao cfia ddi din gtry SOng Hdng. C6c di thuong
ddng nhipt x6c dinh duo. c 6 Trung Bo vd T6y NguyOn
cing vdi mOt loat c6c didm l0 nu6c rdt n6ng phan
bdtrong ddi ph6 hiiy kidn tao hoat dOng li dOi nrong
cdn duo.c quan tAm cho nghiOn crlu bdn nhiOt.

3. Dd x6c dfnh vi tri phsn bci vd c6c tham sff
vd bdn/hQ dia nhiOt cho giai doan tidn khi thi cdn
tidn hanh c6c nghiOn crlu tdng hgp bao gdm c6c
phuong phdp dia ch{t, dia h6a, dia vat l!', khoan,
do dia nhiOt. Vdi ndng luc trong nudc vd didu kien
kinh tdhi€n nay, chfing ta c6 dii khi nang thu. c hien
c6c nhiOm vu niy. Bing c6ch d6 tung bu6c s6 c6
duo.c c6c co s& khoa hoc cho quydt dinh ddu tu
khai th6c ngudn dia nhiOt vdi muc dich ph6t tridn
nang ludng s4ch. DAy ld van dd c6 !'nghia khoa hoc
vA thr,rc ti6n cao cdn duo. c su quan tAm ddu tu c&a
chc co quan quin l!' Nhd nudc.
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SUMMARY

The study of geothermal resources to devolop clean
energy in Vietnam

Nowadays the discovering clean renewable re-
sources of energy, to prevent pollution environmental
become the world wide urgent task. The geothermal
energy is the sustainable and clean energy for environ-
ment with numerous of advantages. In the tenitory of
Vietnam, several hundreds of hotspring and thermal
water sources are re@rded, indicating favorability of
geothermal sources in the Country. The paper mndu-
ces shortly the main principals of applied geothermic,
the procedures that are needed for prospecting and
exploring the geothermal resources. The preliminary
researchin one geothermal system/reservoir in south-
eastem area of Hanoi basin shows that: the heat flow
values > 100 mWm2, the reservoirtemperature estima-
ted using the geothermometers is 140"C and the depth
of the reservoir is about 2.5 to 3 km. The medium
enthalpy resource is avaihble to carry out pre'feasi-
bil ity steeps for power generating. Several sites of heat
flow measurements and related tectonical aspects in
Central zone of Vietnam are also discussed.
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