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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Tréi dat va Tai nguyén véi Phét trién bén vimg (ERSD) duoc Trudng
Pai hoc M6 - Dia chat (HUMG) va cac ddi tac to chire 2 nam mot 1an véi muc tiéu tao ra mot moi truong
b ich dé cac nha chuyén mén trong va ngoai nudce tu hdi va giéi thidu nhitng két qua va huéng moi
trong nghién ctru khoa hoc, thao luan vé céac xu thé phat trién, thach thtrc va co hoi ddi véi nhiéu linh
khac nhau ctia Khoa hoc Trai dat, Tai nguyén dia chat, khai thac, ché bién, sir dung va quan 1y tai nguyén
dia chét, bao vé méi trudong va cac nganh khac ¢6 lién quan.

Tiép ndi thanh cong cua cic Hoi nghi ERSD2018, ERSD2020, ERSD2022, Hoi nghi Toan qubc
Khoa hoc Trai dat va Tai nguyén véi Phat trién bén vimg lan thi tu (ERSD2024) duoc Truong Dai hoc

Mo - Pia chit (HUMG) dang cai to chirc véi sy tham gia dong to chirc cua, nhiéu co quan quén 1y, t&
chire nghién ciru khoa hoc, dao tao, va doanh nghiép ¢ uy tin trong nude gdm Téap doan Cong nghiép
Than - Khoang san Viét Nam, Téng hoi Dia chat Viét Nam, Cuc Do dac - Ban do va Thoéng tin dia 1y
Viét Nam, Cuc Ban d6 - Bo Tong tham muu, Hoi Co hoc D4 Viét Nam, Hoi Cong trinh ngdm Viét
Nam, Hoi Dau khi Viét Nam, Hoi Dia chat Thiy van Viét Nam, Hoi Dia chat Cong trinh va Moi
truong Viét Nam, Hoi Dia chit Kinh té Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Hoi
Khoa hoc K§ thuat Dia vat Iy Viét Nam, Hoi Tréc dia - Ban do - Vién tham Viét Nam, Hoi Khoa hoc
va Cong nghé M Viét Nam, Vién Khoa hoc Cong nghé¢ Mo va nhiéu t6 chire va c4 nhan khac.

Céc chu dé ciia Hoi nghi tap trung vao nghién ciru va tng dung khoa hoc cong nghé hudng téi phat
trién bén vimg dbi v6i nhidu linh vue khac nhau cua Khoa hoc Trai dat va Tai nguyén thién nhién, Khai
thac va str dung tai nguyén dia chat, Moi truong va cac linh vic khoa hoc khac c6 lién quan nhu Co -
bién, Cong ngh¢ Thong tin, X4y dung, ...

Trong qué trinh t6 chirc Hoi nghi, Ban T6 chirc da nhan duoc sy quan tam cua dong ddo cac nha
khoa hoc, chuyén moén va quan ly trong va ngoai nudc. Hon 300 ban thdo bdo cao khoa hoc lién quan
t¢i cac chu dé cua Hoi nghi da dugc gui tdi Ban bién tip. Trén co s¢ do, 269 bao cédo co chét luong tdt
da duoc lua chon va xuit ban trong Tuyén tadp cac bao cdo toan van cua Hoi nghi vdi cac chu dé khoa
hoc sau:

1. DiF liéu [6m va chuyén doi s6 trong khoa hoc trdi dat, tai nguyén méi trieong
2. Tri tué nhan tao, IoT, Blockchain va trng dung

3. Co - Di¢n

4. Dau khi tich hop

5. Pia chdt va Tai nguyén du lich

6. Dia chat cong trinh - Dia ky thudt

7. Pia chdt thity van va Tdi nguyén mede

8. Tai nguyén dia chat va quan 1y bén viing

9. Quan Iy tai nguyén va moi truong

10. Cong nghé maoi trong xir [y moi truong

11. Phat trién bén ving khoa hoc cong nghé mé va méi truong
2. Phdt trién bén viing cong nghiép khai théc va quan Iy an toan
13. Nhitng tién bé trong ché bién khodng sdn va tdi ché

14. Xdy dung cong trinh véi phat trién bén viing

15. Ky thudt Trdc dia - Ban do va Hé thong théng tin dia Iy

16. Vat Iy, Hoa hoc va ung dung

17. Toan hoc, Co hoc va vng dung

18. Ngén ngir hoc

Toan bo thong tin khoa hoc vé hoi nghi dugc tich hgp vao Website chinh thirc cia Hoi nghi tai dia
chi: http://ersd.humg.edu.vn/.

Ban td churc xin tran trong cam on Truong Dai hoc M6 - Dia chét, v6i tu cach 1a don vi dang cai to
chire Hoi nghi, cung cac don vi ddng té chirc dd hop tac chit ché va gop phin quan trong vao viée to
chirc Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén di dong gop cac cong bd khoa hoc c6
gia tri cho Hoi nghi. Ban t chirc ciing danh gi cao sy nd luc ciia cic chuyén gia doc bai da co nhidu

v



nd lyc va dong gop dé nang cao chat luong khoa hoc cua cac bao cao, gop phin quan trong vao thanh
cong cua hoi nghi nay.

Ban t6 chirc mong muén tiép tuc nhan dugc sy hop tac chit ché va gop ¥ chan thanh cua cac don
vi va ¢4 nhan di vai viée chudn bi va td chirc hoi nghi, chit lugng bao cdo, bién tap, va xuat ban ky yéu
ho6i nghi nhdm nang cao chit lugng ciia cac hoi nghi tiép theo, gop phan thic ddy sy phat trién bén vimg
cua hoat dong nghién ctru khoa hoc va trao ddi hoc thuat thudc cac linh vuc Khoa hoc Trai dat va Tai
nguyén va cac linh vuc khoa hoc khac ¢o lién quan.

Ha Ngi, thang 11 ndm 2024
THAY MAT BAN TO CHUC

-

—

GS.TS Tran Thanh Hai
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Nghién ctru str dung nang lugng dia nhiét tai Viét Nam

Nguyén Chi Thanh ", Nguyén Xuan Man', Bui Manh Tung', Pham Thj Nhan'
! Truong Pai hoc Mo-Dja chat

TOM TAT

V6i the d6 phat trién manh mé vé kinh té va xa hoi, Viét Nam trs thanh mot trong nhing nudc c6 nhu ciu
st dung ning luong 16n trong khu vyc va trén Thé giéi. Dé dap tng dugc cac yéu cau v& bao vé moi
truong, nang lugng xanh va sach da dugc chu y nghlen clru va phat trlen su dung tai Viét Nam. Nang
luwgng dia nhiét la mot dang nang luong sach va c6 ngudn cung cap ddi dao, da dugc nghién ctru va su
dung nhiéu trén Thé gi6i. Tai Viét Nam, nang luong dia nhiét dugc danh gia 1a mot trong nhirng nguon
nang lugng c6 kha nang (ng dung tot. Trong bai bao nay, tac gia da tién hanh phan tich cac ngudn gdc
thanh tao, c4c tinh ning va wu diém cua ning lwong dia nhiét. Tiép theo, bai bao di nghién ciru su phan
bd nang luong dia nhiét tai Viét Nam, ndi dung cac phuong phap khai thac nang lugng dia nhiét da duoc
bai bao nghién ctru va trinh bay, cuéi cung, bai bao da dua ra két luan vé kha ning khai thac va sir dung
nang lugng dia nhiét tai Viét Nam.

Tuwr khéa: nang lugng dia nhiét; khai thac; phuong phap; st dung; nghién ctru

1. Téng quan vé nghién ctru va sir dung niing lwong dia nhiét

Phat trién ning luong xanh, sach 1a mot trong nhitng yéu t quan trong dé phat trién bén viing. Ning
lwong xanh, sach va c6 kha ning tai tao ngdy cang dwoc quan tim nghién ciru, ing dung va phat trién trén
Thé gi6i vi cac 1y do: sach, khéng lam anh hudng dén moéi truong trong qué trinh san xuat va tiéu ding,
trir lvong 16n, giam phu thudc vao cac ngudn tai nguyén ning lwong hoa thach dang dan can kiét... Nhidu
nghién clru cua cac tac gia trén thé gii da chimg t6 su chinh x4c cua cac nhan dinh nay (Nguyén Thi
Tam Thanh va nnk., 2017; R. Shortall va nnk., 2015; Younes N, va nnk., 2019; Hamid Kazemi va nnk.,
2018; Nina Rman, 2014) Vian dé dat ra khi kha1 thac va str dung cac ngudn ning lugng sach 1a, hau het
cac ngudn ning lwong tai tao c6 chu trac chi phi cho vi¢e khai thac va vén hanh khéc véi cac ngudn ning
luong héa thach. Thong thuong, cac ngudn nang luong tai tao c6 chi phi déau tu ban dau 1a kha 1én, trong
khi chi phi van hanh va khai thac vé sau lai giam dan. Do do, dau tu va nghién ctru cac loai ning luong tai
tao 1a vin dé cap thiét, c6 kha niang ung dung cao trong thyc té. Trong cac loai ndng luong tai tao, nang
luwgng dia nhiét 1a mot loai nang lugng con kha méi mé va dang duoc dau tu nghlen ctru, phat trién. Nang
Iuvgng dia nhiét c6 dang nhiét ning va tdn tai trong long Trai dét. Nguon goc cua nang lugng dia nhiét
duoc phat sinh tir siu trong long trai dit, do nhiét ma sat gy ra boi cac hoat dong kién tao ciia vo trai dét
cling nhu tir sy phan rd cua cac nguyén t5 phong xa ton tai ty nhién trong cac khdi d4. C6 thé chia ning
lwong dia nhiét theo ngudn gdc thanh tao thanh cac loai nang lugng sau déy: Néng luong dia nhiét sinh ra
tr cac phan ung phong xa hat nhan cua cac nguyén t6 phong xa nang trong 1ong trai dat, nang luong dia
nhiét sinh ra boi cac qua trinh kién tao va hoat dong dia chit cua vo trai dat (sinh ra boi luyc ma sat gitra
céc khdi kién tao khac nhau ctia vo trai dét), nang lugng dia nhiét do su tich tu nhiét boi hién tugng hﬁp
thu ndng lugng mat troi cla khéi dét, da trong 16p vo Trai dét. Theo cac udc tinh cua cac nha khoa hoc,
tinh dén nam 2017, lugng dién dugc tao ra tr ngué)n nang luong dia nhiét da tang 3,1% so voi cac ndm
trudc day. Voi ty trong chi chiém 0,3% téng san lugng dién cua thé gidi, dién san Xudt tir nguf‘)n nang
lwong dia nhiét vin c6 tiém nang phat trién rat 16n (Nguyén Hai Thanh va nnk, 2012). Tai mot s6 qudc
gia, dién san Xuat tir nguén nang luong dia nhiét da dong mot vai tro quan trong (R. Shortall va nnk.,
2015; Younes N, va nnk., 2019; Hamid Kazemi va nnk., 2018; Nina Rman, 2014): Kenya (hon 40%
lwong dién dugc tao ra tir dia nhiét), Iceland (hon 25%) va New Zealand (18%).

Do su thanh tao cua cac ngudn ning lrong dia nhiét 1a khac nhau, vi vay, viéc khai thac va sir dung cac
ngudn nang lugng dia nhi¢t nay ciing doi hoi cac cong nghé khac nhau. V6i ning luong dia nhiét dugc
tao ra bai su hoat dong kién tao cua vo trai dat, thong thuong, s& xudt hién cac sudi, thi nude nong hay

* Tac gia lién hé
Email: nguyenchithanh@humg.edu.vn
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nui lra. V6i ndng lugng dia nhiét sinh ra tir cac phan tmg phong xa hat nhan trong vo trai dat, dé khai
thac thuong s& khoan cac 16 khoan c6 chidu sau tir 5 dén 8km va bom nude xudng cac 16 khoan nay, sau
do, s€ s dung nuée duge lam soi tir dudi 15 khoan lén dé tao ra ngudn ning luong (nhu tao ra ngudn
dién). Nhu da biét, bén dudi ting Thuong 6n — tang dét, da trén cing ctia vo trai dat ma nhiét do trong cac
tang dét, d4 nay khong phu thudc vao chidu siu twong Gmg thi nhiét do s& ngay cang tang theo chidu sau
ctia diém xac dinh. Thong thuong, 16p Thuong 6n dao dong tir 2m cho dén 30m tinh tir bé mat Trai dé,
sau 16p Thucng on thi cir xuong su trung binh khoang 30m thi nhi¢t d¢ trong 16p vo Trai dat lai ting
1°C. Pidu nay doi hoi cac cong nghé khai thac ngudn nang lugng dia nhiét theo cac loai thanh tao khac
nhau s& c6 su khac biét. Céc nghién ctru vé cac phuong phap khai thac nang luong dia nhiét trén Thé gidi
hién nay di kha hoan chinh, tuy nhién, dé c6 thé str dung duoc cac phuong phap khai thac noi trén, can
phai co6 céc didu tra hét sirc k¥ cang vé& dac diém khu vuc s& duge trién khai khai thac nang luong dia
nhiét dé tir d6, lwa chon duoc phwong phép khai thac ning lwong dia nhiét thich hop nhdm nang cao hiéu
qua cia viéc khai thac va sir dung nang lugng dia nhiét.

Tai Viét Nam, do yéu cdu bao vé mdi truong va hoi nhdp xa hoi nén vi¢e st dung cac ngudn ning
luong sach, c6 kha néng tai tao dang duge chu ¥ va phat trién. Theo mét so nghién ctru va danh gia cta
c4c nha khoa hoc, Viét Nam I nudce ¢6 ngudn ning luong dia nhiét dugc Xep vao loai trung binh trén Thé
gidi. Tuy trit luong dia nhiét cta Viét Nam khong qua 16n, loi thé cta nguon nang lugng dia nhiét tai Viét
Nam 1a dugc phan bd kha déng déu trén toan bo 13nh thd cua dat nude. Theo théng ké, Viét Nam co tdi
khoang 300 nguén nude néng cb thé phat trién ning lwong dia nhiét, tuy nhién, hién nay méi chi c6 1 nha
mdy dugc cap phép xay dung tai Quang Tri dé khai thac nang lugng dia nhi¢t vao nam 2013. biédu nay da
chi ra, viéc nghién ctru va phat trién khai thac nang luong dia nhiét cAn duogc chii trong va phat trlen tai
Viét Nam dé c6 thé dam bao su cung cdp ning lugng mét cach bén vitng cho cong cude phat trién cong
nghiép tai Viét Nam.

2. Cac loai nang lwong dia nhiét

Theo nguén géc thanh tao cling nhl{ cac qua trinh khai thac va str dung, ning lugng dia nhiét co thé
dugc chia thanh 4 loai khac nhau, bao gom:

2.1. Ning lugng dia nhiét tao ra tir nguén nwéc nong

Niéng lugng dia nhiét trong loai nay duoc thanh tao tir ngudn nude bi nung nong voi ap suat lon. Cac
nguon hoi nuée ton tai trong cac khe dut gy cia khdi dit d4 trong vo trai dat hay trong cac ting dé rong.
Cac nguon hoi nudce nay bi giir lai béi cac 16p d4 dic kin va khong thdm. Trong loai ning luong nay, cac
nguon nude nong duge coi 1a co chit lugng cao, ¢6 kha ning tao ra ning lugng dia nhiét 16n khi cac
ngudn nay chii yéu 1a dang thé hoi va c6 nhiét d 16n hon 240°C.

2.2. Ning lugng dia nhigt tao ra tiv cdc nguon dp sudt Ién trong vé Trdi dit

Céc ngudn tao ra ning lugng dia nhiét loai nay 14 cac ngudn nuéc mudi ton tai trong didu kién ap sudt
cao v6i nhiét do trung binh va c¢6 chira khi metan CH,. Cac ngudn nuée mudi nay bi vo Trai dat nén lai
v6i &p sudt rat 16n dudi cac tang trim tich sau, bi bao boc boi cac 16p dat da khong c6 tinh thim. Ap suat
trong cac ting trim tich chira nudc mudi noi trén co gia tri tir 35MPa dén 140MPa cing d6 sdu dao dong
tir 1500m dén 15000m. Nhiét d6 cua cac ngudn nude mudi noi trén dao dong tir 90°C dén 200°C.

2.3. Ning lwong dia nhi¢t tir nguén dda néng, khé trong vé Trdi dit

Ning lugng dia nhiét co ngudn gdc tir da nong, kho trong vo Trai dat 1a ning lugng dugc tao ra tir cac
khdi da c6 nhiét do cao tir 90°C dén 650°C. Cac khéi da co nhiét d6 cao niy co6 thé chira cac khe nirt né
bén trong nén c6 thé ton tai hoi nude va nrde nong bén trong cac khe nit né cia cac khoi da. Dé co thé
khai thac ngudn ning lwong dia nhiét ndy, c6 thé sir dung phuong phap khoan céc 18 khoan téi d6 sau cua
cac khdi d4 c6 nhiét d6 cao, bom mot dung dich 16ng theo 15 khoan xudng cac khédi d4 c6 nhiét d6 cao rdi
thu hoi dé c6 thé sir dung duoc ngudn nhiét cia khdi da néng. Tuy nhién, do k¥ thuat khai thac ngudn
nang luong dia nhiét dang nay kha phuc tap nén hiéu qua kinh t& khi khai thac cac dang nang luong dia
nhiét kiéu nay 1 twong dbi thap.

2.4. Nang lugng dia nhiét tir cac sy hoat dong cuia cdac nui liva, hoat dong macma

Nang luong dia nhiét c6 thé thu duoc tir sy hoat dong cua cac ngon nui Itra. Vi sy phun trao cia dung
dich macma cung vdi nhiét do rét cao cia cac dung dich d4 nong chay nay (700°C dén 1600°C) day 1a
ngudn ning lugng dia nhiét rat 16n co thé str dung va khai thac. Tuy nhién, v6i viéc phai tiép xuc Vvoi cdc

khu vyc ndi lira dang hoat dong thi vin dé vé& an toan va én dinh cia cac nha may khai thac ciing cn phai
dugc nghién clu, tinh todn rat ky ludng trong qua trinh khai thdc ngudn ning lugng dia nhiét nay.
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3. Cac phwong phap khai thac, si dung néing lwgng dia nhiét
3.1. Phwong phdp khai thac ning lwong dia nhigt bang nha mdy hoi nwéc nong khé siv dung triee tiép
tir long dit

Phuong phap sir dung ning lwong dia nhiét bing nha may hoi nuéce néng khé 1a phuong phap chuyén
d6i nang lugng dia nhiét khai thac dugc dé quay turbine, phat ra dién nang. Phuong phap nay sir dung hoi
nudce & nhiét d6 cao két hop véi 1 lugng nude nong vira di thu dugce tir khu vuc da c6 chira nang lugng
dia nhiét, din truyén vao turbine dé lam turbine hoat dong, tir dy, sinh ra dién ning. Pay la phuong phap
khai thac ning luong dia nhiét dé san sinh ra dién lau doi nhét va vin dang duoc tiép tuc sir dung. Phuong
phap ndy c6 wu diém 1a don gian, cho hiéu qua khai thac cao. Nhuoc diém cia phuong phap khai thac
nang lugng dia nhiét bang nha méay hoi nuéc noéng kho sir dung truc tiép tir long dét 1a phuong phap doi
hoi lugng dia nhiét phai doi dao va c6 nhiét do cao, cong suét sir dung nho.

Nha midy dia ithigt khd Béng co
phie

Ti tidu thy
dién

Turbine

L& khoan
i i
L3 khoan :::nﬂ]f;
spes | Muaihic jER,) T Ciclap di ade
khi khd a

Hinh 1. Nha mdy sir dung hoi niede néng khé dé phat dién (Nguyén Hai Thanh va nnk, 2012)
3.2. Phuong phdp khai théac ning lwgng dia nhigt bang nha mdy sir dung nwéc siéu long

Pay la dang khai thac nang lwong dia nhiét dé chuyén hoa thanh dién ning phé bién nhét trén thé gidi
hién nay. Cong nghé khai thac dang nay sir dung nudc & ap suit cao (voi nhiét do 16n hon 180°C) thu
dugc tir khu vue c6 nang lugng dia nhiét. Nude nong thu dugce qua cac 15 khoan nh¢ vao chinh ap sut tu
¢6 cua chiing trong khu virc dia nhiét va dua 1én bé mit dat. Trong qué trinh van chuyén ctia nu6c néng
lén mat dét, s& tao ra sy giam ap suat rat 1on cua lugng nude nong nay. Chinh sy giam ap nay lam cho
nudc nong b bién ddi thanh hoi nude va sinh ra cong nang, lam quay turbine cia may phat dién. Luong
nude nong khong bién ddi thanh hoi duoc lai dugc chuyen xudng khu virc dia nhiét thong qua qua trinh
bom nguoc trong 16 khoan-giéng bom xuyén. Uu dlem cua phuong phap khai thac nang lugng dia nhiét
bing nha may st dung nude siéu 16ng 1a cho cong suit cao, tuy nhién, nhugc diém cta phuong phap la
doi hoi khu vuc ¢6 nang lugng dia nhiét phai c6 nude co ap suét cao cling nhu nhiét dg cao.

Mha mdy dia nhidesic dung hed gian no Tai tidu thu
dign
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Hinh 2. Nha mady sir dung miede siéu long dé phat dién (Nguyén Hai Thanh va nnk, 2012)
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3.3. Phwong phdp khai thdc ning lwong dia nhiét bang nha mdy hai chu trinh

Céc nha mdy hai chu trinh sir dung nuéc néng c6 nhiét do trung binh tr 108°C dén 182°C tir khu vuc
dia nhiét. Tai cac hé théng binary, chit 16ng dia nhiét duoc dan qua bén cua hé théng trao doi nhiét véi
muc dich lam néng chét long & dudng dng dan tai day. Chét 1ong nay thuong 1a cac chét hitu co véi dic
diém 12 c6 nhiét do sbi thép hon ctia nuge. Chit long tai hé théng trao dbi nhiét sau khi dwoc dun nong
dén nhiét do soi s& chuyén thanh thé hoi va dua vao turbine cia may phat dién, lam cho turbine hoat
dong, sinh ra dién nang. Phin chét long dia nhiét sau khi trao ddi nhiét s& duge thu gom va bom nguoc lai
khu vuc dia nhi¢t. Do vay, day la chu trinh khép kin va khong lam anh huéng nhiéu dén moi truong. Uu
diém tiép theo cua phuong phéap khai thac nang luong dia nhiét béng nha may hai chu trinh la tn dung
dugc cac ngudn dia nhiét c6 nhiét nang khong qua cao do két hop v6i chét long trao ddi nhiét. Nhugc
diém cua phuong phap nay la cong suit khong cao.

| y
| Nha may dia nhiét hai chu Béng co phat dién
| trinh

Chat long trao ddi nhigt
hoat dong hai chien

L khoan L6 khoan
khai thac bom -
nuére ndng x.u:_,'én tra Cie lop da goe
ahiét 45 cao lai chat
ngung tu

Hinh 3. Nha mdy hai chu trinh sir dung dia nhiét @é phat dién (Nguyén Hai Thanh va nnk, 2012)
4. Sy phin bd ning lweng dia nhiét & Viét Nam va kha ning khai thac, ng dung

Tir céc két qua tham do, nghién ciru da duge cong bd boi cac nha khoa hoc va cic co quan quan ly, c6
thé nhan dinh Viét Nam la mot nu6ce ¢ kha nang khai thac va s dung nang luong dia nhiét. Theo thong
ké, Viét Nam c¢ khoang 300 ngudn ning lwong dia nhiét dudi dang cac nguon (Nguyén Thi Tam Thanh
va nnk., 2017), sudi nude nong voi nhiét d cia cac nguon nang luong dia nhiét nay dao dong tir 30°C
dén 148°C va téng niang luong c6 thé cung cép 1én dén 1400 MW (Nguyén Thi Tam Thanh va nnk.,
2017). Cac nguf”)n nang lugng dia nhiét nay duoc phan b6 kha déng déu trai theo dién tich 1anh thd cﬁa
Viét Nam, v6i khoang 29,4% ngudn ning luong dia nhiét tip trung & vang Ty Béc cua Viét Nam.
Nguyén nhan ctia hién twong ndy 1a khu vye Tay Bic cua Viét Nam c6 ton tai 2 d6i dit giy 1on, 1a d6i
dut gdy Song Hodng-Song Chay va doi dut giy Son La-Lai Chau-bién Bién. Tai khu vuc Dong Bic, ¢6 3
ngudn ning lugng dia nhiét nudc nong duge phat hién, bao gdm cac nguon nang luong dia nhiét tai Ha
Giang, Tuyén Quang va Quang Ninh v&i nhiét d6 dao déng tir 60°C dén 72°C. O khu vye Bic Trung Bo
clia Viét Nam, cic ngudn dia nhiét nuéc nong dugc phat hién tap trung & cac tinh Quang Binh, Thira
Thién Hué, Quang Nam véi nhiét ¢ kha cao, dao dong tir 95°C dén hon 100°C. Tai khu vic Nam Trung
B9, cac ngu(“)n dia nhiét gén voi cac sudi nude nong da dugc khao sat va cho Kkét qua tt ca vé sb luong va
nhiét do (nhiét do dao dong tir 73°C t6i hon 85°C) xuét hién tai cac tinh Quang Ngai, Khanh Hoa, Phu
Yén hay tinh Ba Ria-Ving Tau,.... Nguyén nhan c6 nhiéu ngudn ning lugng dia nhiét véi nhiét do cao
phan b & cac ving nay, d6 1a do su xuét hién cua cua cac dat gay sau, dut gay tré va song song cua khu
vuc Ving Tau-Phan Rang. V6i khu vye ddng bing mién Béc va m1en Nam Viét Nam, tai cac khu vuce
ndy nhin chung khong c6 nhiéu ngudn ning lugng dia nhiét. Mot sb ngudn nang lwong dia nhiét dugc
khao sat thay & cé4c tinh Thai Binh, Nam Dinh v6i nhiét d6 thim do duogc dao dong tir 100°C dén 150°C,
tuong (mg voi cac 16 khoan ¢6 do sau 1on (tir 1000m dén 3000m). Tai khu vyc mién Nam, cac ngudn dia
nhiét da dugc tim théy v6i nhiét do cao nhit 1a 145°C trong cac 16 khoan cé chiéu siu tir 400m dén
4500m (Nguyén Thi Tam Thanh va nnk., 2017; Nguyén Hai Thanh va nnk, 2012).

Vi céc dic diém vé sy phan b, tinh chit cia cac nguén dia nhiét trong Bang 1, co thé nhan théy Viét
Nam c6 kha néng dAu tu, xay dung va phat trién céc hé théng khai thac nang luong dia nhi¢t mot cach
hiéu qua. Céc két qua nghién ciru ciia Nguyén Thi Tam Thanh va nnk., 2017 da chi ra ring, tai ving déng
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bang song Hong ¢ tfmg trung hoa nhiét 6n dinh 25 dén 26°C phan bd & do su dudi 10 dén 15m, ting
nay c6 diéu kién dia chit tuong dbi thuan loi cho viée - ap dung cong ngh¢é bom nhiét dat dé didu hoa, lam
mat nhi€t do. Cac nghién ctru va tinh toan da chi ra rang, néu c6 thé st dung dugc hiéu qua nguon nang
lwong dia nhiét & tAng néng nay thi co thé cung cip dén 37% lugng dién tiéu thu cho cac thiét bj diéu hoa
hién nay tai khu vuc, ddc biét 1a trong thoi gian mua hé khi nhiét do khong khi cia khu vuc co thé dat
du’oc mirc 40 dén 43°C Trong khu vuc dong bang séng Hong, ngudn dia nhlet c6 thé cung cép t6i 1,16%
tong luong dién tiéu thy. Ngoai ra, theo dénh gia cua cac chuyén gia, tuy ngudn ning lwong dia nh1¢t tai
Viét Nam khong co nhiét do 16n (theo két qua trong Bang 1), tuy nhién, v6i vide st dung cac phuong
phap khai thac dia nhiét quy mé nho va phén tan, hoan toan c6 thé khai thac nang lugng dia nhiét ¢ Viét
Nam vdi hiu qua cao, cong ngh¢ khai thac don gian va chi phi thdp (chi can khoan cac hé théng 15
khoan- gleng khoan véi chleu sau khoang 2000m 1a c6 thé van hanh va hoat dong cac nha may dia nhiét-
dién vdi nhiét do cua nguon dia nhiét khodng 100°C).
Bang 1. Phdn bo nguon néng lrong dia nhiét tai Viét Nam (Nguyén Thi Tam Thanh va nnk., 2017)

Pong ] Sb luong
Tﬁ}y B(‘)pg bing Bac Nam bong Tay ngudn
Nhiét do ngu dn Bac Bac Bic Trung | Trung | Nam Nam dia nhiét
T B9, B9, B6 B9, Bo, B9, B9, theo
Nguon | Nguon 3 Nguon | Ngudn | Ngudn | Nguon | nhiét do,
Ngudn A
Ngudn
30-40°¢ 35 5 6 5 27 5 48 131
41-60°° 38 2 3 9 22 1 2 77
61-100°° 5 3 2 6 24 1 0 41
>100°C 0 0 3 1 0 0 4 4
Tong céc ngudn 78 10 14 21 73 7 50 253
Tinhtheo Y16 V61 | 3063 | 395 | 553 | 83 | 2885 | 277 | 19,76
toan quoc, %

35

30

S6 luong ngudn nang lvgng dia nhiét phan bd,
%
W

10
5 -7 - ' -7
0
Tay Bic Dong Béc Dong am Pong  Tay Nam
Bo Bo bang Bic Trung Bo Trun0 B6 Nam Bo Bo
Bo

Hinh 4. Biéu do phdn b6 cdc nguc%n nang luong dia nhiét tai Viét Nam

5. Két luan

Nhu céu vé& ning luong dé ‘phuc vu cho myc dich ti€u dung va san xudt trén thé gioi néi chung va tai
Vi¢t Nam ngay cang duge déy cao. Da c6 rt nhidu cac loai nang lugng khac nhau da va dang duoc
nghién ciru dé khai thac va st dung tai Viét Nam. Theo yéu céu bao vé moi truong, git cho trai dat khong
bi 6 nhiém va nong Ién, tudn thu duge cac hiép ude vé bao vé moi truong ma Viét Nam di tham gia trén
Thé gi6i, cac ngudn ning lugng xanh, sach di dugc nghién ctru va ap dung nhidu trong thuc t&. Nang
luong dia nhiét 1a mot trong nhitng loai nang lugng sach, c¢6 kha nang ti tao va c6 nguon trir lugng gan
nhu v6 tan. Nang lugng dia nhiét c¢6 tinh on dinh cao hon so vai cac loai ndng lurgng sach khac nhu ning
lwong gio, thuy tridu hay nang lugng mat troi. St dung nang lugng dia nhiét s€ giai quyét duoc dang ké
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cdc nhu cdu vé ning lugng ciing nhu giai quyét dugc bai toan kho vé bao vé moi truong trong qud trinh
phat tr1en va cong nghi€p hoa. Tai Viét Nam, ndng lugng dia nhiét cling dang bat dau dugc nghién ctru,
phat trién va st dung. Dwa trén cc uu, nhugc dlem ctia nang lugng dia nhiét ciing nhu tiém ning khai
thac, ing dung ctia Viét Nam, bai bao da rat ra mot s6 két luan va nhan xét:

- Viét Nam c6 kha nang phat trién va khai thdc ndng luong dia nhiét. Sb luong nguon dia nhiét trung
birth va 16n & Viét Nam khoang 300 ngudn (subi va tii nudc nong) phan bd kha déu trén lanh thd Viét
Nam, diéu nay s& gitp cho vi¢e khai thac va su dung cac nguon nang luwong dia nhiét tai Viét Nam gap
nhiéu thuan loi trong trién khai do co thé tién hanh mdt cach dong thoi v6i cung cong ngh¢ khai thac do
cac ngudn dia nhiét o Viét Nam kha ddng thuan vé mit tinh chét va nhiét d§ cua nguon;

- Cac nguon dia nhiét tai Viét Nam c6 nhiét d khong cao, do do, can tap trung sir dung cong nghé¢ khai
thdc néng luong dia nhiét tai Viét Nam 1a x8y dung va phat trién cac nha may dién khai thac nang luong
dia nhiét c6 cong suat nho dung nguyén 1y hai vong tuin hoan hogc sir dung truc tlep trong thyc té voi
cac muc dich: sudi am, sdy cac loai vat lidu.... Mot Gmg dung quan trong ctia cac nguon ning lugng dia
nhiét c6 thé sir dung ¢ Viét Nam la sir dung bom dia nhiét dé diéu hoa nhiét do cho cac cong trinh. Véi
ddc diém 1a hau hét cac ving dat, da trong vo trai dat v6i chiéu siu chi vai mét (3m dén 20m) giir mot
nhiét d6 twong ddi én dinh vao khoang 150C dén 300C quanh nim, tiy theo khi hau va vi tri. Dwa vio
dac diém nay, co thé si dung bom dia nhiét didu hoa nhiét d6 véi nguyén ly: hé thong bom dia nhiét bao
gom mot bom nhiét, mot hé thong dan khi, mot hé thong trao ddi nhiét (hé thong ong dat chim trong long
dat gan cong trinh). Khi nhiét d6 ngoai troi lanh, hé thong bom nhiét s& liy nhiét tir hé trao ddi nhiét va
bom vio hé théng din nhiét, suéi 4m trong cong trinh. Vao mua heé, khi nhiét d6 ngoai troi nong, chu
trinh thye hién lai nguoc lai, bom nhiét lai rat nhiét tir trong cong trinh va bom vao hé thdng trao d6i
nhiét. Tuy ing dung bom dia nhiét c6 gia thanh d4u tu ban dau kha dit nhung bu lai, hi€u qua diéu hoa
nhiét d6 cho cong trinh lai rdt cao, khong gy on ciing nhu khong gay ra cac tac hai cho méi truong, cong
tac bao dudng cac thiét bi trong chu trinh bom dia nhiét ré va khéng doi hoi kinh phi 16n;

- Can c6 cac nghién ctru khoa hoc chi tiét dé co thé cac danh gia chinh xac vé dic diém va trir lugng
cua cac nguon nang luong dia nhiét tai Viét Nam. Cac co ché hd trg va wu dai dé tao diéu kién nghién
clru, khai thac va st dung ndng lugng dia nhit tai Viét Nam cling cin cac co quan quan Iy ban hanh dé
thic diy viéc sur dung nang luong dia nhiét, gop phan binh on an ninh néng lugng va giam thiéu su phu
thudc vao cic ngudn nang lugng hoa thach gy 6 nhiém mdi truong, diy ciing 1a xu thé chung trén Thé
gidi v& phat trién cac ngudn ning luong xanh, sach va co kha nang tai tao. Ciing cin co nhing nghién ciru
két hop viéc sir dung nang luong dia nhiét véi cac ngudn ning lugng khac dé co thé khic phuc duge
nhitng nhuoc diém cua ting loai ning lugng khac nhau, dam bao hiéu qua st dung cao.
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ABSTRACT

Application of geothermal energy in Vietnam

Nguyen Chi Thanh!, Nguyen Xuan Man!,Bui Manh Tung' , Pham Thi Nhan!
'Hanoi University of Mining and Geology, Hanoi, Vietnam.

Today, with strong economic and social development, Vietnam has become one of the countries with
great energy demand in the region and in the world. To meet the requirements of environmental
protection, green and clean energy has been increasingly researched and developed, and used in Vietnam.
Geothermal energy is a form of clean energy with abundant supply, which has been studied and applied a
lot in the world. In Vietnam, geothermal energy is considered as one of the energy sources with good
applicability. In this paper, the author has analyzed the formation origins, features, and advantages of
geothermal energy. Furthermore, the paper has studied the distribution of geothermal energy in Vietnam,
and the methods of geothermal energy exploitation, and made conclusions about the possibility of
exploiting and using geothermal energy in Vietnam.

Keywords: geothermal energy; extraction; methods; use; research
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